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After the Emergency 


All of our readers will be interested and enlightened 
the editorial on this subject. 
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Radiant Tube Furnace for Heat Treating 


A type of heat-treating furnace, using radiant tubes in a 
w way, is described as applied to the heat treatment of 
iminum alloy castings. Other data on the production 
such castings are represented. 


Vodern Shell Forging 


The various processes used in this country for making 
ifle-bored shells are reviewed by an authority in this field. 
»mprehensive information on this subject is eagerly sought. 


Plastics and Metal Shortages 


Mr. Chase discusses the extent to which plastics may 
ise shortages in certain metals—a subject of prime im- 
portance at this time. The article supplements one by 
the author in our April 1940 issue. 


Our Steel Castings Output 


The steel foundry industry of this country is an im- 
portant one, but there is no organization which publishes 
data on the quantity of steel castings produced by the whole 


industry. This article attempts to supply this need for 
1940. 


Transformation Structures 


Further data, supplementing discussions on this gen- 
eral subject previously published by METALS AND ALLOys, 
are found in the last article. Certain 0.40 per cent carbon 
steels, plain and alloyed, are involved and the structures 
at different transformation temperatures are vividly pre- 
sented in a series of photomicrographs. 
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Reinforced Cast iron 


Not that it always needs it, but cast iron for structural 
purposes can be materially strengthened by incorporating 
in it, during casting, mild-steel reinforcing bars, accord- 
ing to Russian experiments reported on p. 352. 


Magnesium Production Methods 


With new producers entering or rumored entering the 
magnesium metal field in this country, it is timely to have 
a brief outline, by Fox (p. 356), of the general methods 
for manufacturing this vital light metal. 


Heat Treating Aircraft Gears 


Aircraft gears are not exactly parts that the heat treater 
can toss into any old furnace while he spell-binds the 
plant stenographer elsewhere. Details of good practice for 
carburizing, hardening and tempering these “fussy” prod- 
ucts are given by Buehler (p. 366). . 


Lead Welding 


Pressure on the lead supply appears to be less than that 
on any other important commercial metal, with the result 
that it is being widely substituted for zinc, copper and other 
hard-to-get materials. This means the not-too-familiar tech- 
nique of lead-welding will become more general. Eyles 


(p. 370) provides a practical description of the methods 
used. 


Alloy Steel Castings 


Of interest to American engineers will be Korschan’s re- 
port (p. 372) of German juggling of alloy steel castings 
compositions to make manganese steels do for nickel- 
chromium, or even to use non-alloyed material where stress 
conditions permit. 


Ride the White Elephant! 


The government's silver-buying policy has left us with 
a backbreaking load of this metal, for much of which some 
industrial use must ultimately be found if the industry 
is to escape disaster. Recent research to find new uses (p. 
378) has tended to feature substitutions of silver for such 
priority-controlled metals as tin, aluminum and nickel, and 
if successful may thus provide a partial answer to these 2 
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national problems—the silver hoard and the stategic-metal 
shortages. 

















187 PIECES and Still Going Up--- 


OR those who have asked—‘‘How many pieces of 
metal can I weld together at one time?’’—here’s 
one answer. 


Pulsation welding, one of the many recent advancements 
made in resistance welding, enabled the temperature 
to be equalized across this entire assembly of 187 pieces, 
making a satisfactory weld. 


This modern manufacturing method—resistance weld- 
ing with electronic control and other modern equipment 
—is ideal for multiple assembly. It is adaptable to many 


GENERAL “) ELECTRIC 


types of such jobs and offers higher speeds and greater 
profits than ever before. 


If you now use, or can,use, resistance welding, you'll be 
assured of maximum production speed—which means 
profit, too—if you equip your welders with G-E elec- 
tronic controls, contactors, circuit breakers, and cable. 
General Electric equipment is readily applied to existing 
installations or to new-machine installations. In every 
case, it will pay you to specify G-E equipment. 


Full details from your G-E office, or write General 
Electric, Schenectady, New York. 









ter 


2 


ec- 
yle. 
ing 
ery 


ral 





editorial, 


Y 





tueet, a (Ane 


wit. Ly ea 


Dog 
Editorial Expansion 


To meet the increasing demands of stepped-up in- 
strial activity and our own growing readership, 
ETALS AND ALLoys has made a long-needed addi- 
yn to its editorial staff. 
Henry R. Clauser, formerly in charge of the X-ray 
partment at the Milton, Pa., plant of American 
r & Foundry Co., has been appointed assistant edi- 
of METALS AND ALLoys. His responsibilities 
ll include the editing of certain departments, the 
eparation of market information for manufacturers 
terested in our field, and general editorial work. 
Mr. Clauser is a graduate of the University of 
ichigan, with a B.S. in Engineering, and brings to 
new duties a broad, metallurgical engineering 
kground combined with pronounced journalistic 
iptitude.—The Editors. 











After the Emergency 


it is obvious that the only way for a country to 
live im peace, amid the present generation of Eur- 
opean and Asiatic madmen, is to be stronger than all 
of them put together and to be ready to use that 
strength. Strength is in raw materials even more 
than in finished munitions and men to use them. 

This was recognized by the Service authorities 
long ago. The article “Strategic Raw Materials’ by 
Major Roger Taylor, in our Vol. 1, No. 1 of July 
1929 page 5, emphasized the necessity for stock-piles. 
The Army and Navy Planning Board consistently 
pled for stock-piles and were as consistently turned 
down by the politicians. The political cry was 
“Whom are we to prepare to fight?” Storage of 
essential materials was decried as giving the appear- 
ance of a war-like spirit. In the days of “mutual 
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disarmament’’ where the United States scrapped ships 
and the others scrapped blueprints, such super-pacifist 
slogans prevented the fulfillment of the sane plans 
of the Army and Navy. 

The Army and Navy held to their opinions and 
plans and lost no opportunity to present their case. 
They were backed by the opinions of civilian tech- 
nicians on advisory committees, one of which, for 
example, advocated the establishment of a stock-pile 
of nickel, a precaution that was not seriously con- 
sidered even by the Army and Navy in view of the 
supposed ready availability of all we could possibly 
use, but one that hindsight tells us should have been 
taken. 

When the situation became so grave that distaste 
for stock-piles became not merely pacifist but traitor- 
ous, there was too little time left for the collection 
of adequate stock-piles, in view of the shipping situ- 
ation, so that we do not yet have a truly adequate 
stock-pile of any of the strategic, critical, or scarce 
materials and have to figure on utilization of low 
grade domestic ores where we have them, or of sub- 
stitutes for the metals that do not occur in the United 
States. 

When the emergency is over, our first duty should 
be to build up those stock-piles, and to build them 
from foreign materials for which we can trade manu- 
factured products, foodstuffs, etc. whose production 
will give employment in the after-emergency de- 
pression. 

Even though the utilization of low-grade man- 
ganese ores, low-grade bauxite, alunite, etc. has prog- 
ressed so as to be technically feasible, those sources 
should then no longer be drawn upon, but be left 
in the ground as further stock-piles, with only enough 
operation of mines and concentration plants to keep 
them in running shape and keep their technology 
developing. 

Political pressure will be exerted by owners of 
low-grade deposits to keep up large scale operations. 
The ‘‘producers’’ of low-grade manganese ores have 
been especially vociferous in their requests for use 
of their ores in spite of their uneconomic position. 

It is far better, between emergencies, to keep the 
raw materials in storage as stock-piles of high-grade 
foreign ores, and in the ground as low-grade domestic 
ores than to fabricate them into finished planes, 
munitions, etc., for when the next emergency comes, 
those products, made earlier, will have become ob- 
solete. If we want to be ready for a 1955 emergency, 
stock-piles and unused ores in the ground will en- 
able us to produce 1955 models of the weapons of 
war. 

The legislation that provides for a modest stock- 
pile of tin, not yet wholly accumulated, further pro- 
vides that the stock will be held for something like 
five years, after which it could be sold to civilian 

(Continued on page 324) 
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Radiant Tube Furnace 


for Heat Treating Aluminum Alloys 


by EDWARD A. SCHMELLER 


Chief Metallurgist, 
National Bronze and Aluminum 


Foundry Co., Cleveland 





here are several types of furnaces in which alumi- 
ni alloy castings can be heat treated—fuel fired, 


direct or indirect; electric; salt bath; and so on. The 
seivction of one of these is affected by local condi- 
tions, types of castings that must be heat treated, and 


wo main reasons influenced the selection by the 
National Bronze and Aluminum Foundry Co. of a 
radiant tube type for certain of its products—cost of 
operation and necessity of heat treating certain cast- 
ings not directly heated by the products of com- 
bustion, 

This article describes the new type of radiant tube 
furnaces recently installed, as well as the heat treat- 
ment applied.—The Editors. 
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alloy castings are one of the many metal or alloy 

products which are used on a large scale. In this 
War of Metals, they are essential in many types of 
fighting equipment—airplanes, tanks, trucks, and so 
on. The demand for them is enormous. 

One of the American plants which is meeting 
part of this demand is the National Bronze and 
Aluminum Foundry Co., Cleveland. This large 
foundry is producing, among other products, castings 
which are used for differential housings for army 
tanks, aircraft engine parts, airplane wheels, air- 
plane parts, bomber nosings, aircraft castings and 
Diesel engine parts and many others, mostly for air- 
plane manufacturers. 

As in the case of steel castings, heat treatthent of 
many of these materials is necessary to bring out 
their best properties. The Cleveland company has 
recently installed some heat-treating furnaces for 
treating these aluminum alloy castings. The fur- 
naces, particularly the radiant tube units, present some 
interesting features. There are two radiant tube gas 
furnaces, one direct gas-fired furnace, all built and 
installed by the Despatch Oven Co., Minneapolis, 
Minn., and one rotary, direct-fired unit. 


: N THE AMERICAN DEFENSE PROGRAM, aluminum 


Aluminum Alloys Heat Treated 


There are four principal types of aluminum alloys 
which are being incorporated in the castings which 
this company is producing, designated as Alcoa Nos. 
355, 356, 195 and 142. Their composition, as given 
in the Table, are those used by the company. Other 
compositions are also used. The castings are all made 
in sand or permanent molds from metal melted in re- 
verberatory gas furnaces, or pit-type crucible furnaces. 
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small reverboratory type melting and holding furnaces with a capacity of approximately 6,000 lbs. each. 
e are two other larger furnaces of this type for melting alloys which have a capacity of 55,000 lbs. each. 


After the usual operations of cleaning, chipping, etc., 
they are ready for heat treatment. 

or heat-treating certain types and compositions of 
castings, a radiant tube type of system is employed. 
It was decided upon because no products of combus- 
tion must come in contact with the certain parts be- 
ing heat treated. On certain aluminum alloys, prod- 
ucts of combustion are not detrimental but on others 
they are very undesirable. For this reason, the 
Despatch furnaces, installed in this plant, are 
equipped with either radiant tube heaters or with 
direct gas-fired heaters depending upon the materials 
placed in the furnace. 


The Radiant Tube Furnace 


The special radiant tube furnaces here employed 
are so constructed that they may be quickly installed 
in special panel sections. Complete erection, ready 
for maximum production, requires only 8 days. Be- 
cause of this special panel construction, a furnace 
can be easily moved or enlarged, if desired. 

The dimensions of the furnace are as follows: In- 
side, 7 ft. wide, 8 ft. high and 15 ft. long; overall, 
10 ft. wide, 9 ft. high and 16 ft. long. This does not 
include the heater or radiant tube equipment which 
is located on top of the unit. About 5,000 to 10,- 
000 Ibs. of aluminum alloy castings are placed on the 
special car, as shown by an illustration, which can be 
moved in and out of the furnace. 

These Despatch furnaces are said to be an entirely 
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new type as to body construction. They do not have 
the customary refractory or insulating brick con- 
struction since specially designed panels are used. 
The panel of the interior wall of the furnace is 18 
and 8 stainless steel with the exterior panel of heavy 
16 gage steel. The space between these is 8-in. of 
insulation so as to keep heat losses at a minimum. 
These panels are heavily reinforced, vertically and 
horizontally. 

Attention is called to the fact that, since these 
panels are fabricated at the factory, the furnaces are 
easily constructed, expanded or moved; and also that 
the radiant tubes are externally located. It is pointed 
out that by having the heater thus externally lo- 
cated, all radiant heat is completely eliminated from 
the interior of the furnace—considered essential and 
desirable for furnace operating temperatures up to 
1,000 deg. F. 


Heating by Convection 


The entire furnace is heated by convection and 
there is, on top of the furnace and near the heating 
unit, a very large, high pressure alloy steel fan that 
delivers air in the work chamber of the furnace at a 
velocity approaching 60 to 70 miles per hr. Thus, 
it is claimed, the heat transfer is very rapid and the 
entire interior uniformly heated. 

The heated air is distributed into the furnace 
through a specially arranged heat distributing duct 
system, placed along the side walls and in the bottom 
of the furnace. The ducts are each provided with 











Five pot melting furnaces each with a capacity of 550 lbs. 


An aluminum alloy Diesel engine crankcase for the American 


Locomotive Co. It weighs 3,500 lbs. and is claimed to be one 
of the largest aluminum castings ever produced. 
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orts and adjustable slide dampers for each port. 
Chere are recirculation ducts in the top of the fur- 
ace, similarly arranged. All ducts are made of 18 
ind 8 stainless steel. The interior uniformity of 

mperature is said to be within 5 deg. F., plus or 
ninus—decidedly important in the successful heat 
reatment of aluminum alloy castings. 

The operating costs are claimed to be low because 
f the use of this indirect gas heating system. Ac- 
ording to the Despatch company, recent tests have 
shown that the maximum gas consumption was 27 cu. 
ft. of 1100 B.t.u, gas per min. 

The maximum temperature obtainable in the radi- 
ant tube furnaces at the National Bronze Company’s 
plant is 1,000 deg. F. However, the builders say 
that thesé:-umits can be arranged for higher internal 
temperatures—say up to approximately 1250 deg. F. 

if necessary. It is-expected that ultimately higher 
temperatures will be obtained. 

The tubes of the radiant heating unit are made of 
a special high chromium, high nickel steel alloy, 
capable of giving long continuous service at tempera- 
tures up around 1800 deg. F. Actually, says the 
Despatch company, measurement of the temperatures 
of the tubes indicates that these never exceed 
1400 to 1500 deg. F. so that their life should be al- 
f.ogt indefinite. The actual composition of the tubes 
cat ot be revealed. 
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A group of miscellaneous small castings of aluminum alloys, also produced by this company. 


Loading the Castings 


In loading these radiant tubes furnaces, special 
frames with adjustable contact points to create proper 
tension and supports are provided to prevent the 
overhanging parts of the castings from warping or 
sagging out of shape—due to the reduction in hard- 
ness and yield strength of the alloys at the témpera- 
tures at which they are heat treated. When large 
quantities of small castings, as sometimes happens, 
are to be treated, it is not possible to pile these over 
two or three high depending on their size and weight. 
The shape of certain castings could thus be disturbed 
while at the heat-treating temperature. 

After the castings have been subjected to the proper 
temperature, the door of the furnace is opened and 
the electrically operated car, holding the special 
frames and the castings, is moved out and the cast- 
ings quenched. Thus the loading and unloading is 
facilitated. It has been found that heavy racks di- 
vided into sections, worked out to better advantage 
from the quenching standpoint for the conditions in- 
volved at this Cleveland foundry than any other type 
of loading equipment. One of the illustrations shows 
this car'and its loading equipment. Castings weigh- 
ing from 1 oz. to 3,700 lbs. are thus loaded and heat 
treated. In these furnaces about 16,000 lbs. of bulky 
castings can be heat treated and up to 38,000 lbs. of 
others per 24 hrs. 


























The Heat-Treating Cycles 

The radiant tube heat-treating furnace can be used 
for either solution heat treatment (heating and 
quenching) or for normalizing and precipitation 
(aging) treatments. Castings which require the 
solution treatment are heated for periods up to 18 
hrs. and at temperatures up to 1000 deg. F., the time 
and temperature depending on the particular alloy. 
They are then removed, special racks and all, and 
quenched in boiling water. For the normalizing or 
precipitation treatments, somewhat lower temperatures 
in the range 200 to 600 deg. F. are used in heating 
with times up to 20 hrs. depending on the alloy and 
properties desired. 

As indicated in the early paragraphs of this article, 
there is a new direct gas-fired furnace installed re- 
cently by the Despatch Oven Co. This furnace is 
used for heat treating special classes of castings. 
Either the heating and quenching or the normalizing 
or aging treatments can be and are being used. 

The rotary furnace, also previously mentioned as 
part of the company’s heat treating facilities, is used 
only for normalizing. 

It is understood that this is the first instance of 
the application of a radiant tube furnace, with the 
heating unit externally situated to the heat treatment 
of aluminum alloy castings. 


Table of Composition of the Aluminum Alloys Heat 
Treated in the Radiant Tube and other Furnaces 





Copper 
Iron 


Magnesium 


Manganese 
Nickel 
Silicon 
Zinc 
Titanium 


335 


l to 1.5 


0.50 


0.40 to 0.6 


0.05 
0.03 


4.5 to 5.5 


0.03* 
0.20 


Balance 


356 
0.20 
0.50 

0.20 to 0.40 
0.03 


6.5 to/7.5 
0.03* 
0.20 


Balance 


195 
4.0 to 5.0 
1,00 
0.03 
0.03 
1.20 
0.03* 
0.20 


Balance 


142 


3.5 to 4.5 


0.80 
1.2 to 1.8 
0.01 
1.7 to 2.3 
0.05 
0.03* 
0.20 
Balance 





Aluminum 


* Minimum, 


The two castings at the right are front and back views 

of Wright aircraft engines. At the left is a super- 

charger housing for the McCulloch Engineering Co. 
All are aluminum alloy castings. 


An aluminum alloy differential housing for A 
tanks. 


A Sterling engine crankcase for Navy ships, mad 
aluminum alloys. 


























by F. G. SCHRANZ 


General Manager, Baldwin Southwark Div., 
The Baldwin Locomotive Works, Philadelphia 


The familiar “plowshares into swords’ idea is 
applied no more universally than in the many plants 
normally forging and forming peacetime products. 
As the author points out, practically all must convert 
their press equipment to the forging of shell bodies 
in times like these. Comprehensive information on 
equipment and methods employed for forging steel 
shells is, therefore, of very broad interest. 

This article reviews the various processes employed 
in this country for making rifle-bored shells, and 
is of value not only for its detail but for the impartial, 
odjective viewpoint adopted by the author—The 
Editors. 


Modern Shell Forging Methods 


is of interest to almost any manufacturing com- 
» pany that has been forming, flanging or forging 
el products during peacetime. Our own and 
endly governments rely on such companies in 
riods of war or national preparedness to produce 
lions of shell forgings of all sizes ranging from 
rgings of 114 in. diam., weighing 21/, lbs., to 
ose of 16 in. diam., weighing over 2,000 lbs. It 
s been stated that in this war, during an airplane 
tack, more than 600,000 anti-aircraft shells have 
en fired by one European nation in a single day. 


Billets 


The shell forging has its start in the rolling mill 
where steel bars in round or square shapes of 
required section and length are rolled from blooms 
or ingots. Each heat from which an ingot is cast 
is numbered; this heat number is recorded as to its 
chemical and physical properties and the heat number 
is stamped on all steel bars from which the billets 
for shell forgings are cut. This heat number is 
identified on each shell forging made from any 
specific heat. 

After each rolled bar has been inspected at the 
steel rolling mill the shipment of bars goes forward 
to the shell manufacturer. There, the bars are stored 
according to the heat numbers. 


Nicking and Breaking 
The first operation on these bars is cutting them 
to the length necessary for the required size of shell 


Ts forging of steel shell bodies during wartime 
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forging. Various methods of cutting these steel bars 
into individual billets are employed. 

During the last war mostly round rolled billets 
were used, which were cut from round bars on mul- 
tiple-head cutting-off machines or saws. The most 
desirable method now is nicking and breaking of 
square bars. 

Nicking can be done under a hammer, mechanical 
press or hydraulic press, where the steel bar is nicked 
by “V” shaped nicking tools on opposite sides of 
the bar. This method is most applicable to square 
bars. Another method is the cutting of billets by 
means of power hack-saws or circular saws. 

Particularly on square billets, gas cutting is fre- 
quently used either for cutting each individual 
billet to length or gas-cutting a double length billet 
which, at the same time, is gas-nicked in the middle 
only on one side of the billet or on both sides, de- 
pending on the size of billet and the method of 
breaking. Some shell forgers gas-nick a full length 
bar on opposite sides to individual billet length. 

Nicked billets are then broken under mechanical 
or hydraulic presses. It is desirable to have at least 
one broken surface on each billet to permit inspection 
of the fracture for seams or defects which may occur 
in the rolling operation of such steel bars. When 
gas-nicking, it has been found that a more uniform 
or square breaking surface is obtained by chilling 
the hot-gas-nicked cut with a cold stream of water. 
The broken surface of the billet, after being heated 
for the piercing operation should, when placed in 
the piercing pot, face the piercing punch, thus allow- 
ing clean metal to be displaced on the inside cavity 
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of the shell. If the gas-cut surface is exposed, slag 
from the gas-cut surfaces may cause imperfect 
cavities. 


Finished Cavities 


During the last war, all shell forgings were 
machined on the inside cavity, but the specifications 
now call for finished forged cavities, 7.e., no machin- 
ing operations in the cavities of the shell are required. 

This necessitates perfect forging conditions as to 
Such re- 
quirements can be met only by clean metal on the 
surface of the billet and, in particular, where the 
piercing punch enters the billet. This surface must 
be carefully descaled after the billet leaves the fur- 
nace, and the piercing punch surface and punch 
nose must be in good condition at all times. Scored 
piercing punches will produce scored cavities, and 
can also cause eccentric forgings, as the scored side 
of a piercing punch offers much resistance to friction 
when entering the hot billet, thus forcing the piercing 
punch to one side. Such eccentric shells caused by 
defective piercing conditions can never be rectified 
in the drawing operation. 

A sufficient supply of piercing punches, piercing 
pots, ejector pins with base dies, drawing mandrels 
and drawing rings should be on hand at all times. 
When such tool parts become slightly worn, they 
should be replaced promptly. Slight tool wear of 
this type can be readily redressed. It is better to 
stop the operation of the forging presses for a few 
minutes to change mandrels and rings than to pro- 
duce forgings at the rate of 2 to 5 per min. which, 
later on, will have to be rejected due to scoring of 
the cavity or outside surface, or to exceeding the limit 
gauge as to forging dimensions or eccentricity. 


clean metal and concentricity of forgings. 


Descaling 


The thorough heating of billets with uniform 
soaking heat of about 2300 deg. F. in a rotary or 





pusher type furnace and the descaling of the billet 
after it leaves the furnace is an important item, 
Several methods for descaling are in use. One 
method employs a fine stream of high pressure water 
on all 4 sides, while the billet passes from the fur- 
nace to the piercing die. 

Another method is to push the billet by means of 
a small hydraulic cylinder through a set of descaling 
rolls. These rollers squeeze the square billets on 
the 4 corners, thus loosening the scale on the sides 
of the billets. Also an arrangement of wheels with 
sharp teeth mounted in a box structure, engaging 
the 4 sides of the square billet, is sometimes used to 
crack and remove this scale. 

Whichever method of descaling is employed, de- 
scaling by hand to remove the last particle of scale 
should be done. 


Cooling and Lubricating of Tools 


The cooling and lubricating of the piercing and 
drawing tools is another important item. 

Drawing mandrel can readily be arranged for in- 
side cooling by circulating water under pressure insid« 
the mandrel. A mandrel that is hotter on one side 
than on the other because of improper outside cooliny 
will produce a bent shell forging (banana shape) 
after the shell is stripped from the mandrel. 

The means of stripping the shell from the draw- 
ing mandrel must be seriously considered. A good 
self-adjusting stripper arrangement will prevent the 
irregular edge at the mouth of the shell from u 
setting. An upset edge interferes when entering 
the shell into the fixture of the sand-blasting equip- 
ment at the shell machining shop. 

In some cases it is mecessary to cool slightly and 
descale the inside bottom of the pierced shell. This 
is done either with a hot water spray or steam jct. 
Such cooling prevents deforming of the bottom of the 
shell, which may be caused by the drawing mandrels 
pushing against it, and thus producing thin bases 
of the shells. A chip of wood placed inside the hot 


Table 1.—Suggested Billet and Forging Sizes 



























































Shell Billet Billet Dimension (if square) Pierced Forging Finished Drawn Forging 
Size Weight, 
lbs. 
~ Across | Across Length Outside | Length Outside Length | Largest 
flats round diameter | diameter inside 
| corners diameter 
U. S. 75. mm. 20.2 3 ay 3% 8% 3% 9 #5 3.28 13.86 2.13 
Brit. 18 Ib. | 24.1 3% | 4% 7% 4% | 7 3.29 | 10 1.89 
U. S.90 mm. | 36.6 a ae 11 4% 12 3.92 | 14% 2.55 
Brit. 25 lb. | 37 3% 4% li 4u, i: ae 3.7 | 15% 2.17 
Brit. 3.7 Ib. | 39 3% 4% 10 4y | 12 4 18% 2.43 
Brit. 4.5 Ib. | 47 41% 5.56 | 8% 5.56 10% 4.875 15% 3.45 
U. S. 105 mm. | 49 4% | 54 9 5 10% 4.55 | 17% | 3.3 
Brit. 60 Ib. | 99.5 5% 6% | 12% 6% 12% ‘O08 1. 3.04 
Brit. 6 in. | 160 6% 7¥%4 SGA ieee Se Sore 64 | 26% | 4-17 
155 mm. 142 - 6% s | 12% ~=sCs| 8 14% 6% | 26% 4.95 
7.2 in. | 230 7% 9% | 18 9% 22 | 8 | 32 6 
8 in. 310 ' 714 10% 22 10% 25 8.6 37 6.47 
9.2 in. 366 | 8% | 10% | 19% | 10% 2354 | 9% 8 86| «(35% 7 ts 
12 in. 987 Sige 13% | 29h | 15% 25% 128 «|| «(42 8 ts 
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Hydraulic vertical shell piercing press. 


\| after it is stripped from the drawing mandrel 
revents inside scaling. 

Piercing and drawing punches at all times must 
kept in perfect condition and frequently redressed 
renewed, so as to produce an inside cavity free 
defects and to finished dimensions. 


Hydraulic Piercing and Drawing Presses 


For shells used in this war, several new forging 
methods have been devised. The oldest and most 
commonly used method of piercing and drawing 
shell forgings is on hydraulic presses, and this is 
still the most suitable type of equipment for forging 
shells larger than 6 in. and is also widely used for 
sizes under 6 in. Some typical hydraulic piercing 
and drawing presses are shown in Figs. 1 and 2. 

The hydraulic piercing press is generally of the 
vertical, 4-column type, while the drawing press can 
be of the vertical type for small-size shells and of 
the horizontal type for large-size shells. 

In this method of hydraulic piercing a square 
billet can readily be used. When using square billets 
less power is consumed in the piercing operation, 
because the square billet is expanded into a round 
cup in the round piercing pot. A small amount of 
extrusion over the piercing punch takes place, thus 
saving wear on the punch and power to operate the 
press—all of which is reflected in the cost of the 
forging. Figs. 3 and 4 show sections of 75-mm. and 
6 in. shell forgings, and Fig. 5 demonstrates the 
metal-flow in the shell forging operation. 
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Fig. 2. Horizontal hydraulic ring type of shell drawing press. 


For the 6-in. shell a billet 61/4 in. square measur- 
ing 73/4 in. across round corners, 12% in. long is 
pierced to 734 in. diam., 16 in. long. This shows 
that the billet is more expanded than extruded. The 
pierced billet is reduced in the drawing press to 
65g in. outside diam. and drawn to a length of 
26-5/16 in. 

On the 75-mm. shell the billet is 3-1/32 in. square, 
33/, in. across corners, and 85% in. long. Pierced, 
it measures 334 in. outside diam. and 9-5/16 in. 
long; and when drawn, 31/4 in. in diam. and 14 in. 
long. 

The hydraulic press method of piercing and draw- 
ing is applicable to all sizes of shell forgings from 
the smallest to the largest. Also, the rate of produc- 
tion compares favorably with any other method when 
compiling the cost of acceptable shell forging, par- 
ticularly as to saving in cost of tools and equipment. 

The piercing speed should be about 14 in. per 


Table I1.—Suggested Press Capacities 








Size of Capacity of 

Shell, in. Operation Press, tons | Stroke 
3 Piercing 200 30 in. 
3 Drawing 75 | 68 in. 
4. Piercing 300 | 36 in. 
4}. Drawing | 125 84 in. 
6 Piercing | 500 46 in. 
6 | Drawing 200 10 ft., 6 in. 
8 Piercing 700 50 in, 
8 Drawing 220 12 it. 
9.2 Piercing 1000 60 in. 
9.2 Drawing | 260 14 ft. 
12 Piercing 1500 72 in. 
12 Drawing 340 20 ft. 
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sec. and the drawing speed about 20 in. per sec. 
Such speeds will give the metal in the forging a 
chance to flow at a proper speed and keep the tools 
in contact with the hot metal as short a time as 
possible so as to prevent overheating of the tools. 


Shell Forging Tools 


Inside water-cooling of piercing and drawing man- 
drels will prolong their life and surface finish. The 
latter is essential in this final forging operation to 
obtain a perfect finished cavity. 

Before the piercing punch enters the hot round 
billet an upsetting punch is first used which squeezes 





Fig. 3. Steps in the manu- 
facture of a 75-mm. pierced 
and drawn shell forging. 











the billet tightly into the piercing pot, thus filling 
the latter, and at the same time providing a round 
center punch impression on the top of the billet. 
When using this method, which is also applicable 
on square billets, both the upsetting punch and 
piercing punch are attached to a sliding punch holder. 
Such a sliding punch holder arrangement will permit 
the piercing punch to be immersed into an oil tank 
located alongside the piercing pot while the upsetting 
punch is in operation on the down stroke of the press. 
A recent development in piercing tool design is the 
inverted method of piercing, as illustrated in Fig. 6. 
With this method the piercing pot is attached to the 


Fig. 5. Edged section of 
shell forging with soft 
wire inserted at intervals 
in the billet, showing the 
flow of metal during the 
forging operation. 





Fig. 4. A 155-mm. shell 
forging, made in 2 opera- 
tions. On the square billet 
the dark triangular section 
shows the amount of gas 
nicking; the light surface 
shows the clean and square 
break. The pierced shell is 
slightly longer than the 
billet. The drawn shell 
has been elongated by 
drawing through 4 rings. 











METALS AND ALLOYS 














moving platen of the downward-moving press, while 
the piercing punch is attached to the stationary press 
bottom platen. This type of die arrangement can 
also be used on existing old hydraulic presses of the 
moving-up type where the press top platen is sta- 
tionary and the lower moving platen rises. On these 
moving-up type presses the piercing pot on the top is 
stationary, while the bottom piercing punch moves 
upward. } ) 

The hydraulic shell drawing press design also 
has been improved recently. Instead of using the 
conventional ring dies in the drawing die heads, a 
set of 4 rollers in each draw head is used. This 
arrangement is shown in Figs. 6a and 6b. 

In this roller type of draw head the metal of the 
pierced forging is rolled over the drawing mandrel, 
thus reducing the shell in diameter and elongating 
it to its finished dimensions; in this set-up less fric- 
tion is created in the dies and less power is required 
to operate the press. A record of over 150,000 shells 
drawn with one set of roller dies in the die heads 
has been established. 


Other Hydraulic Piercing Presses 


[he United Engineering and Foundry Co. is manu- 
facturing the United Turret Type Hydraulic Piercing 
Press, which can be used in conjunction with either 
square or round billets in sizes up to 155 mm. shell 
forgings, producing about 200 shells per hr. of 
155 mm, size and more on smaller sizes. 

[his press is of the 3-column type with an in- 
ternal packed, double-acting cylinder on top. The 
moving platen carries a turret to which are attached 
four piercing punches. 

[he bottom platen of the press also is equipped 
with a turret carrying 4 piercing pots. With this 
turret arrangement using 4 complete sets of dies, each 
die set when making 200 forgings per hr. will come 
into actual piercing operation only 50 times, thus 
prolonging the die life. All turret motions are auto- 
matically interlocked. 

The pierced forgings then are passed on to a shell 
drawing press for the final operation. 

This same company also is the licensee in this 
country for the manufacture of the ‘‘one-shot’’ press. 
The principle of this press is to make a finished 
shell forging in one operation ready for machining. 
In this press the piercing punches are attached to a 
rotating turret. The square billet is placed in a split 
die. (See “United Effort,” Feb. 1941.) 


Mechanical Upsetting and Forging Machines 


The forging of shells by the upset method for 
shells up to 6 in. is accomplished in the horizontal 
forging or upsetting machine, which is a mechanical, 
motor-operated forging unit (see The Iron Age, Vol. 
147, Jan. 16, 1941, page 25). Machines of this type 
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Fig. 6. Piercing tool design for the recently-develo ped 
inverted method of piercing. 


are built by the National Machine Co., Tiffin, Ohio; 
the Hill Acme Co., Cleveland, and the Ajax Manu- 
facturing Co., Cleveland. 

On these machines, up to 5 Operations with 5 
strokes of the machine are required to make a com- 
plete forging. The crosshead carries 5 punches, one 
for upsetting the steel bar in the first operating stroke, 
while during the other 4 strokes the steel bar is 
successively pierced. In this piercing operation the 
metal is also expanded by the piercing punches. The 
round bars are smaller in diameter than the outside 
diameter of the finished forging. 

The split die carries 5 cavities, Each cavity is of 
such shape as to allow for the progressive expansion 
and depth of cavity. The steel bars are cut in length 
so that 2 forgings are made from one bar. 

After one shell forging from one end of the bar 
has been completed, the other solid end of the bar 
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Fig. 7 (a). Improved type of hydraulic shell drawing 


press, which employs rollers instead of ring dies. 


Fig. 7 (b). Close-up view of the 4 rollers used in 
the drawing die heads of the hydraulic press shown 
in Fig. 7 (a) 


is reheated and forged. The first forged shell on this 
bar serves as a tong hold. It is also possible to use 
long bars, forging only one shell from the end of the 
bar, cutting off the finished forging, reheating the 
bar for the next shell, and so on until the last por- 
tion of the long bar is forged into a shell. As each 
of the 5 piercing tools performs only a partial pierc- 
ing operation, the wear on the toools is very light. 
Approximately 7,000 operations, and more, can be 
obtained from these 5 tools. 


Mechanical Piercing and Drawing Machine 

The Baldwin-Omes mechanical shell forging ma- 
chine, manufactured by Baldwin Southwark Div., 
Philadelphia, produces a forging on the same prin- 
ciple as in the hydraulic press method—that is, by 
piercing and drawing shells up to 6 in. size. 

For shells up to 105 mm., this is a combination 
piercing and drawing machine, operated from a 
125-h.p. motor. The piercing and drawing tools are 
operated from the main shaft. The machine is shown 
in Fig. 8. The piercing part of this machine is 


similar to the conventional upsetter construction but 
accomplishes the piercing operation in one single 
press stroke; the drawing portion of this machine, 
which is an integral part thereof, draws the pierced 
forging through the draw rings simultaneously with 
the piercing stroke. 

This machine has a speed of 71/4, strokes per min. 
but for good forging reasons every other stroke of th« 
machine is utilized, thus making 3 shells per min 
Split dies, as illustrated in Fig. 9, contribute to the 
high production rate and die life of these machines. 


Bulldozers 


During the last war, many shells were made on a 
horizontal bulldozer. With improvements, this type 
of machine (manufactured by Williams, White & 
Co., Moline, Ill.) is used at this time for makin 
75-mm. shell forgings; it is ordinarily driven by 
75-h.p. motor. On the vertical projections, or back 
stop of the bulldozer are mounted 2 forged steel cu 
blocks, each containing 3 bored holes lined wit! 
cylindrical cast iron renewable liners. Between these 
2 blocks is mounted a drawing bolster with 2 posi- 
tions, side by side, bored with tapered holes for the 
drawing rings. 

The drawing bolster has foot-operated strippers 
and at the back of the bolster are spring-supported 
stamp holders for stamping initials and code numbers 
to identify the mill and heat number of the steel. 
A cast steel ejector bar is located back of each cup 
block and carries steel or alloy ejector pins which 
form the bottom in the case of the shell and in the 
No. 3 position to determine the base thickness to- 
gether with the bottoming mandrel in that position. 
These ejector pins are operated by pull rods attached 
to the mandrel holders on the crosshead so that 
on the return stroke of the crosshead the work in each 
cavity is brought forward for the operator to make 
the pass to the following operation. 

Opposite the cups on the crosshead are 2 mandrel 
holders, one on each side of the machine, containing 
upset, pierce and bottoming tools, and one in the 
center for the 2 drawing mandrels. Two stripper 
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plates attached by 4 long bolts to the cup blocks 
are carried forward on the forward stroke of the 
crosshead and returned by springs on the return 
stroke, with their travel stopped by the bolt heads. 
Holes through these permit the mandrels to travel 
back and forth, but strip the forgings from the man- 
drels should they ride out on the mandrels in the 
No. 2 and No. 3 positions instead of remaining in 
the cups. With new mandrels, the first few shells 
tend to cling to the mandrel, but after that only an 
occasional shell fails to remain in the cup to be 
ejected by the ejector pin. 

The piercing, bottoming and drawing mandrels 
are internally cooled by a water hole drilled from the 
butt to within 11/4 in. of the tip. A tube somewhat 
smaller than the water hole is inserted, which does 
not quite bottom in the water hole. Water is fed 
with a hose connection to a manifold on the cross- 
head, which introduces water into the mandrel sockets 
and thence into the tools, through the tube, the 
water being wasted through vent holes just outside 
he mandrel sockets into a pit below the machine. 

Four operators on an insulated wood platform 
on top of the stationary dies feed the billets through 

4 passes, thus completing a shell in the central 
wing position. 

\ production as high as 300 shells per hr. has 

n obtained. The machine runs continuously. For 

mm. shells, 31/4 in. round billets are used. Most 
the work is done in the piercing operation, thus 
ving very little work for the drawing operation. 


Shell Rolling Milt 


The principle of the Assel shell rolling mill 

lescribed in The Iron Age, Vol. 148, July 3, 1941, 

ze 51) is based on that of the cross-rolling mill 

ed in tube mills. 

The first operation in producing a shell forging 
by this method consists of piercing either a square 
or round billet in a hydraulic piercing press or 
mechanical upsetter. Steam or drop hammers have 
ilso been recommended for this piercing work, which 
produces a large outside diameter but a short cup, 
ready for the second reducing operation in the Assel 
mill, 

The 3 cross rolls in this mill reduce the outside 
diameter of the forging and elongate it over the 
inside mandrel. This mandrel conforms to the fin- 
ished inside dimensions of the shell forging. 

In the third stage of this process, both the hot- 
rolled shell and the loose mandrel inside are then 
removed from the rolling mill and placed in a sizing 
or drawing bench located alongside this rolling mill. 


Fig. 8. Baldwin-Omes mechanical 
shell forging machine. 
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This sizing bench, by means of a hydraulic ram, 
pushes the rolled forging and mandrel through a 
sizing die head which could be either of the roller 
or ring type. The double-acting sizing ram on the 
return stroke strips the finished forging from the man- 
drel, as the mandrel inside the shell during the rolling 
operation remains inside the shell until it is stripped 
and after it passes the final sizing press. Several 
inside mandrels are required so as to keep a constant 
supply in the state of cooling in an oil bath. 

The operation of this rolling mill is very fast and 
requires several piercing press units or specially de- 
signed multiple-stage turn-table type piercing presses 
with pumps and accumulators. 


Production 


It is not a question of how many shells per hr. 
can be forged on a unit, but how many perfect forg- 
ings with finished cavities at the least tool expense 
and die upkeep can be produced at an average hourly 
rate of production during a day's run. 

Also, the endurance of the operator is to be taken 
into consideration. A crew handling 300 hot billets, 
weighing approximately 20 Ibs. each per hr. for 3 in. 
shells, or 160 billets per hr. weighing 140 lbs. each 
for 6 in. shells, would have to handle 6,000 to 22,000 
lbs. of steel per hr. with either mechanical or hand- 
lifting devices. Rest periods during each shift, 
therefore, are required, necessitating 2 crews for 1 
forging unit per shift. 

The final cost of shell forgings comprises the cost 
of steel billets, the nicking and breaking, the cost of 
heating the billets, plus wages of crew and cost and 
upkeep of tools, plus overhead expenses, percentage 
of rejections and amortization of equipment. 

To produce perfect forgings at a high rate of pro- 
duction, it is very important that the hot, finished 
forgings are checked for length, base thickness and 
concentricity at short intervals, as they pass on to the 
cooling bed. This frequent checking will detect 


any misalignment in machine and tools, faulty tool 
































Fig. 9. A hot billet in the split dies 
Baldwin-Omes 











cooling and tool lubricating conditions, pitting or 
scoring caused by excessive scale on billets, etc. 

The average hourly production on various types of 
shell forging equipment varies, as the following typi- 
cal cases indicate. 

On a recent hydraulic press installation (shown in 
Fig. 10) consisting of 2 piercing presses with in- 
verted piercing dies and one 3-ring type of hori- 
zontal drawing press on 75-mm. shells, heated in a 
rotary furnace, the average hourly production was 210 
shells per hr., production on 105-mm. shells was 
150 per hr., but can be increased about 30 per cent 
with additional high pressure pumping capacity and 
furnace capacity. 

Another hydraulic press unit with one piercing 
press and one drawing press with mechanical han- 
dling devices produced 155-mm. shells at an average 
production of 160 per hr. with 3 men on the presses 
and 3 men at the furnace. Seven additional helpers 
for lubricating tools, stamping the shells, operating 
turn tables and running conveyors were employed, 
or a total of 13 men per unit. The same number 
of men are operating a Baldwin-Omes shell forging 
unit producing 159 105-mm. shells per hr. with 
a 125-h.p. motor. On 9.2 in. shells with one hydrau- 
lic piercing press and one hydraulic horizontal draw- 
ing press, 50 shells per hr. weighing 366 Ibs. each 
were produced. This figures 18,300 Ibs. of steel 
per hr. 


machines. ing 2 


Fig. 10. A general view of a hydraulic shell press installat. 
2 hydraulic piercing presses and 1 horizontal drau 


With the Assel mill’s high speed rolling operat 
and an adequate number of piercing presses or 
setters, it is stated that the average hourly product: 
was 250 shells during an 8 hr. run and 235 per 
average on a 24-hr. run on 75 mm. shells, requi: 
300 h.p. on the Assel mill. 


On a bulldozer the average production was 160 
hr. with 4 men on the machine feeding the dies. 


The upsetter or forging machine with a 5-operation 
die is said to produce from 65 to 75 shells of 75 mm. 
size per hr. requiring 60 h.p. motor and a crew of 
7 men. 


The United type piercing press with turret type 
piercing tools is stated to produce 275 75-mm. shells 
with 200 tons press capacity, 250 90-mm. shells on a 
270-ton piercing press, 225 105-mm. shells on a 320- 
ton press, and 200 155-mm. shells on a 400-ton press 
which will require additional drawing presses to com- 
plete the process. 


Die Life 


On a hydraulic press installation for 155-mm. shells 
an average of 800 shells for piercing and drawing 
punches and 3,100 shells per set of drawing rings 
has been reported. 

On the Baldwin-Omes shell forging machine (dies 
illustrated in Fig. 11) actual production showed die 
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Fig. 11. Piercing and drawing dies for horizontal Baldwin-Omes forging machine. 


55. life on 105-mm. shells as follows: rollers (4 each in the 6 heads) produced over 150,000 
6-in. shells. | 
Piercing punches 8,000 shell forgings On an upsetter with 5 tools it is reported that up | 
Half die liners 10,000 shell forgings to 20,000 small forgings with one set (or 4,000 
Drawing mandrels 6,000 shell forgings forgings per tool) and up to 5,000 to 6,000 larger 
Drawing rings 10,000 shell forgings forgings (or 1,000 per tool) can be produced. Tool 
steel specifications should be suitable for the type of 
“hen making this number of forgings with one forging equipment and size of shell. Most shell 
set of tools, it is mecessary, of course, to redress the forgers have experimented with several types of tool 
tools after making 3,000 to 4,000 forgings. steel and are in a position to make such ‘recom- 
On a hydraulic roller type draw press, one set of mendations. 


Forging Methods of Various Companies now Making Rifled-Bore Shell Forgings 


Ai an Car & Foundry Moline Forge, Inc.......... Williams, White Bulldozer’ with 
Co. .castems ees saa Southwark Hydraulic Piercing & Multiple Die 
Drawing Presses National Supply Co.........Southwark Piercing & Drawing 
American Forge Div (Amer- Presses 
can Brake Shoe & iat . National Tube Co....... .. Hydraulic Piercing and Assel Mill 
VARSOOR 44 bi oe nab eon “he : Ips : - : . - 
echanical Upsetter Pittsburgh Forgings Co.....Upsetter & Assel Mill 
Baldwin Locomotive Works. Baldwin-Omes Mechanical Piercing Pittsburgh Steel Co.........Baldwin-Omes Mechanical Piercing | 
& Drawing Machine & Drawing Machine | 
Budd Wheel Co......... Mechanical Upsetter Pressed Steel Car Co., | 
e 2 . McKees Rocks, Pa. .... .Baldwin-Omes Mechanical Piercing 
Colorado Fuel & Iron Corp.. Elms Hydraulic Piercing & Draw- & Drawing Machine | 
ing Presses Pressed Steel Car Co., 
. . , -*geWwisc ‘ : .. Balk © s Mechanic: 1ercing 
Crucible Steel Co..........Hydraulic Piercing & Drawing Hegewisch, Til. Baldwin-Omes Mechanical Piercing 
edene & Drawing Machine 
anes : ‘ ; 
. Pullman Standard Car Mfg. 
International Harvester Co.. Mechanical Upsetter 2 ae ee ....«. Southwark Hydraulic Piercing & i 
. - : Southwark Hydraulic Roller Draw- | 
J. I. Case Co...............Southwark Hydraulic Piercing Press ing Press : 4 
with mg Rotary Single Opera- Taylor-Wharton Iron & Steel | 
tion Dies es era tote bare ..... Hydraulic Piercing & Southwark i] 
Kilby Steel Co.............Southwark Hydraulic Piercing & Hydraulic Drawing Presses i 
Drawing Presses Tennessee Coal & Iron Co.. Piercing & Drawing Presses | 
+ . | 
Lansdowne Steel & Iron Co.Southwark Hydraulic Piercing Press Tube Turns, Inc..... .. Mechanical Upsetters | | 
& Hydraulic Roller Type Draw Willys-Overland Motors, Inc.Elms Hydraulic Piercing & Draw 
Bench. (Lansdowne Type) ing Presses 
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Plastics and Metal Shortages 


hy HERBERT CHASE 


The subject of plastics and their effect on metals 
is a very active one, especially as to the possibility of 
their replacing metals. Mr. Chase discussed this in 
our April, 1940, issue. In this article he reviews the 
present situation which has changed quite decidedly 
since last year, and discusses the extent to which 
plastics may ease certain shortages in metal supplies. 

Mr. Chase’s opinion is that plastics can be applied 
to ease, in some degree, shortages of certain metals 
—aluminum, magnesium, zinc and others. And he 


tells how and why.—T he Editors. 


in METALS AND ALLOys, his answer to the ques- 

tion, “Will Plastics Displace Metals?’’. In essence, 
he concluded that, although plastics may displace 
metals on a limited scale, under certain specific and 
unusually favorable conditions, any wholesale sub- 
stitution appeared unlikely, plastics being supple- 
mentary to rather than substitutes for metals except 
under a few conditions not having broad significance. 

Much has happened since that time and the de- 
fense economy, under which this Nation is operat- 
ing as this is written, is a very different economy 
from that which existed when the first article was 
prepared. Should this country be involved in actual 
war by the time the present article goes to press, the 
resulting economy promises to be changed still fur- 
ther. Nevertheless, the writer contends that his con- 
clusions reached in the earlier article are still entirely 
justified, Certain conditions have changed, but the 
inherent characteristics of materials naturally remain 
unaltered. 

It is true, however, that when a shortage in any 
given material occurs it is sometimes mandatory that 
another be found to take its place, even though 
costs may be higher and results attained are inferior. 
In the case of such relatively new materials as plastics, 
new methods of using them to advantage, where they 


I: APRIL OF LAST YEAR, the present author gave, 


were inadequate or unsuited before, are introduced 
or become feasible every few months. Certain de- 
velopments of this nature have occurred in recent 
months and appear quite certain to have some efi 
on the situation as a whole. 

When, as at present, there is a shortage of suct 
highly important metals as magnesium, aluminum an 
zinc (among others which need not be mention 
here), any feasible substitutes which may ease 
situation in a significant degree deserve attention 
patriotic engineers who may be concerned are b: 
to give them study. It is a credit to those in 
thority in the O.P.M. and in other Govern: 
agencies that such studies in reference to pl 
have been ordered or encouraged. They and ot 
with industrial experience realize that a shift | 
metals to plastics, insofar as it may be feasible a‘ 
cannot be brought about over night. Where it ca 
be accomplished at all, some period for investiga‘ 
and test must be allowed if assurance of helpfu! re- 
sults is to be had. 


The Present Problem 


The question now is, “Can plastics help to ease 
any metal shortages and, if so, how and to what ex- 
tent?” It is the author’s view that plastics can be 
applied to ease, in some degree, shortages of magne- 
sium and of aluminum, but how soon, or to what 
extent, it will almost certainly require several months 
at least to determine. As to zinc, the effect of pos- 
sible uses of plastics appears much less promising and 
of relatively small moment, though not, perhaps, in- 
significant. Reasons for these conclusions will short- 
ly be given. There may be some effect upon other 
metals but, as far as the author can now see, it is 
likely to be a minor one and will not be considered 
here. 

As here considered, the term “plastics” is taken to 
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This dust pan which fits over a broom 1: injection 
molded from Tenite, being light, smooth, colorful 
and easy to clean. This is not a direct substitution 
of plastic for metal, yet most dust pans have been 
) metal heretofore. 
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TOP 
Acetate-butyrate plastic (Tenite 11) is being used by 
Ford for automobile instrument panel moldings such 
as these, but the base panel is of steel. Zinc alloy 
die castings were used formerly for similar, though 
not identical, parts. 


CENTER 
Most makers of domestic washing machine agitators 


now have them molded from a special grade of 
Bakelite where aluminum alloy permanent mold cast- 
ings were used almost exclusively before, but some 
shortage of plastic for this purpose is alread) reported 


BOTTOM 


Extruded shapes produced from thermoplastics, as 

here shown, are being substituted for similar shapes 

formerly made from aluminum and from other metals. 

In aircraft, some extruded plastic tubing has taken 
the place of aluminum wire conduits. 


include many synthetic substances commonly called 
plastics, as well as the resins which constitute the 
binders in plastics even though used, strictly speaki: 
as substances for impregnation and/or as adhesi\ 
rather than for the ordinary forms of plastic mold 
ing. Rubber, though the most important of 
plastics, is here left out of consideration as are ; 
the artificial rubbers and rubber-like substances, as 
include them, with adequate explanations would | 

to complexities already too plentiful. 

In a few instances, plastics have been applied 
place of steel, but it is obvious that, when the 
production of plastics is less than half of one 
cent of total steel production (as the latest fig 
indicate) the total effect of plastics upon steel, « 
though the entire output were to displace steel, 
not be very significant. But in relation to alum: 
and to magnesium, the situation is quite differen 
their output is only a small fraction of that in 
and not so far from that of plastics. It follows t! 
if a large proportion of plastics can be used to 
place magnesium or aluminum, the effect on the s 
ply of these metals might be significant. The 
lowing table makes this clear: 


Approximate Production of Certain Metals and of 
Plastics in 1939 


Steel .........0...... 81,210 million pounds 
Beats Oks ak nes 1,252 million pounds 
Aluminum .... ie 327 million pounds 
Magnesium 1214 million pounds 
PRS is sire a . 160* million pounds 


* Precise figures on plastics production are lacking 
but estimates range from about 160 to 250 million 
lb. 

As far as the author can foresee, the only way in 
which plastics can have any very significant effect 
upon the zinc situation lies in the possible substi- 
tution of plastic moldings for zinc alloy die castings. 
Even there, there is little to indicate that the sub- 
stitution can be very extensive. 
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Thermoplastics 


It is true that injection molding of thermoplastics 
(the cold setting type) is similar to die casting and 
that, as far as shape is concerned, many die castings 
can be duplicated by injection molding. But when 
the properties of the two types of materials are com- 

ared and relative costs are considered, it becomes ap- 

parent that the substitution can rarely be made ex- 
cept for parts which are for decorative purposes or 
in which the stresses are relatively light. Even then, 
a combination with metal parts is commonly required 
to reinforce the plastic, to prevent it from warping 
or to compensate for dimensional changes which oc- 
cur in aging. Besides, cellulose acetate, the plastic 
most used for injection molding, is not suited for 
outdoor exposure and those types which are suited 
are still more expensive. Moreover, injection mold- 
ing is now limited to parts not exceeding 2 Ibs. in 
weight. There is, too, considerable doubt as to any 
very significant increase in the quantities of thermo- 
plastics which can be produced under existing con- 
litions, 

Much the same can be said of thermo-setting 
plastics (the hot setting type) except that they are, 

1 the most used phenolic varieties, lower in cost 
than the thermoplastics, and are not, at present, com- 

‘cially produced by injection molding although, 

this is written, some machines for injection mold- 

» them are reported as just emerging from the de- 

pment state. Nearly all molding of heat-setting 
plastics is now done with powders or preforms in 
mpression presses under a rather slow cycle, rang- 

in general, from about 1 min. minimum for 
tain small parts, up to 10 min. or more for large 
idings. The heat-setting plastics, as a class, are 
te brittle and, although they can be strengthened 
by the addition of fibrous fillers, the latter make 
molding much more difficult, as a rule, and even the 
strongest type has a tensile strength about one third 
that of the zinc alloy die casting and an impact 
strength probably not over 2 per cent as great. Some 
phenolic plastics can be used in outdoor exposures, 
but the colors are mostly dark and not light fast. 
Other heat setting plastics available in light and 
stable colors are not suited for outdoor use. 


Certain savings, often important ones, can be made 
in finishing cost when plastics are substituted for 
metals and the natural beauty of many plastics is a 
great asset for decorative parts, but the limitations, 
as above indicated, greatly influence the substitution 
of plastics for metals for a large range of uses in 
which die castings, among other metal parts, have 
abundantly demonstrated their worth. 


It is true, of course, that a considerable part of 
the total output of die castings is for applications 
in which stresses are light and decorative effects are 
sought. Plastics can be and are being substituted for 
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some of these where cost is in line, strength adequate 
and other requirements, such as dimensional stability 
and serviceability under the required exposure, can 
be met. Thus, automotive manufacturers are using 
in some cases more plastic parts on instrument panels, 
for example. This will release some zinc alloy for 
other uses but will require higher tooling costs and 
necessitate the use of metal backings where strength 
and dimensional stability are essential. 


Use of Steel 


Glove doors, for example, will doubtless be 
stamped from steel rather than die cast, as many 
have been in the past, but plastic trim may be added 
for appearance sake. For external parts, such as 
radiator grilles, headlamp bezels, tail lamp housings, 
moldings and the like, relatively little plastic is likely 
to be employed and that for small inserts, chiefly in 
transparent or translucent forms where light trans- 
mission is required and metal could not be used any- 
way. Most of the parts just named have been in 
zinc alloy die cast form but, where they are replaced, 
steel will be used in most instances and the propor- 
tion of plastics employed will, in reality, save very 
little zinc alloy. 

It is understood that O.P.M. has instructed car 
manufacturers to reduce by 50 per cent the number 
of pounds of zinc alloy used per car in 1942 as 
against 1941 models. In addition, it is certain that 
the total car output will be decreased by at least 20 
per cent, probably much more. This will result in 
freeing considerable zinc for other uses but the part 
which plastics play in this respect will be modest, as 
steel seems destined to do most of the replacing. 
The output of zinc is constantly increasing and that 
freed by reduced automotive consumption will also 
have its effect. It remains to be seen whether the 
combined effect will ease the zinc shortage materially 
or whether increased demands for brass and, perhaps, 
for galvanized products will eat up the saving and 
the added supply of zinc. 

Beyond question, there will be some substitution 
of plastics for die castings in non-automotive uses. 
This will reduce in an undetermined but probably 
small degree the consumption of zinc alloy, but again 
chiefly for lightly stressed and decorative uses. It 
appears likely to help eliminate the use of aluminum 
and of magnesium alloy from all die casting appli- 
cations except those for aircraft and for other war 
or defense needs if such elimination is not already 
complete. Zinc die castings may take the place of 
some recently produced in aluminum alloy, as the 
shortage in the latter is greater and more pressing 
than that in zinc alloy and the same dies, if made 
originally for aluminum or for magnesium, can be 
used for zinc. 

When attempts to substitute plastics for magne- 
sium or for aluminum are considered, the factors 
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This Bakelite housing and 
drawer for a cash register 
take the place of parts 
formerly made largely or 
wholly in metal, but there 
are still several metal parts. 
Improvement in appear- 
ance but no cost saving 
resulted. 


Some plastic parts of shower heads take the place of 
metal parts but, as is common, require metal mounting 
portions and are only lightly stressed in normal service. 





Bathroom scale in which the hous- 

ing is a large injection molded 

frame of Tenite, not subjected to 
heavy stresses. 
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involved are somewhat different and the chances of 


success are increased. This is because magnesium. 


and aluminum,are employed today primarily for air- 
craft in which light weight is a paramount considera- 
tion and cost per piece definitely secondary. It is 
possible, for example, at least in some cases, to sub- 
stitute a laminated-molded cable sheave for one die 
cast in aluminum alloy, as the stresses involved are 
moderate, and, if dimensions remain the same, weight 
will be decreased. Probably the plastic sheave will 
cost considerably more, as the cable groove and lock- 
ing slots or openings will have to be machined and 
the cycle of production is much slower. The same 
would apply to a sheave of plastic substituted for 
one in magnesium except that there would be less 
saving in weight and no finish (or pickling) would 
be required. Where stresses are extremely light, cer- 
tain plastic parts molded from powders can take the 
place of magnesium or aluminum castings providing 
shapes are suitable for molding and the part not too 
large. This might apply to instrument bezels, to cite 
one example. 


Plastics for Wrought Aluminum or Magnesium 


\Wieen it comes to substituting plastics for wrought 
aluminum or wrought magnesium, another set of 
conditions apply. In general, the plastic part will 
have a lower unit strength, but this may be com- 
pensated for by employing a thicker section and/or 
by employing a strengthening material, such as ply- 
wood or fabric. In the case of sheet stock, the thick- 
ness might be doubled without attaining a weight of 
sheet quite equal to that of the metal and this in- 
crease in thickness might greatly increase buckling 
strength, which is of great importance in many air- 
craft structures. In the case of fuselage, wing and 
control structures, plastic (resin) bonded plywood has 
been substituted for aluminum alloys, at least on an 
experimental scale, with an actual saving in weight 
and, it is claimed, with a marked reduction in fabri- 
cation cost and with a noteworthy gain in rapidity 
of manufacture. 

It is not contended, of course, that plastic of the 
type in question (really wood is the chief material 
involved) can take the place of aluminum in all 
cases or types of structure, but reports indicate that 
it has done so in some cases and can be made to do 
so in many others. It is in this direction that a pos- 
sible primary saving in aluminum, and to some ex- 
tent in magnesium may be brought about. There 
are, of course, some problems remaining to be solved, 
but the chance of their solution appears bright. 


Extruded Plastic Products 


Another, though much less important saving prob- 
ably can be made in substituting extruded plastic 
Products for certain extruded or drawn aluminum or 
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magnesium parts. All the thermoplastics can be ex- 
truded and the acetate-butyrate and the polystyrene 
types have been or shortly will be used for aircraft 
applications calling for aluminum before. This ap- 
plies especially to tubing for electric wire conduits 
and might be made to apply to some other “shapes” 
in which stresses are moderate to nil. Certain of the 
vinyl plastics make extremely flexible and fire re- 
sistant insulation and are being extruded over wire 
in place of rubber or artificial rubber insulation. Al- 
though this is far from substituting plastic for metal, 
it may result in weight saving and might even make 
it possible to do away with a metal conduit in cer- 
tain applications in which it has been thought neces- 
sary before. 

Although most of the molded plastics are well 
below the cast aluminum and magnesium alloys in 
unit strength and still further below the wrought 
alloys based on the same metals, there are still cases 
in which a substitution can be made, even in air- 
craft applications, as for instrument panels, for ex- 
ample. In such cases, the extent of saving in light 
metals may not be very large, but it ought not to be 
insignificant. In these, as in all other cases, whether 
aircraft are involved or not, the change-over should 
not be attempted unless (1) a very similar substi- 
tution is known to have been made with success, on 
a production basis, or unless (2) a sufficient time 
can be allowed for thoroughly testing the substitute 
plastic in the particular application. Such factors as 
dimensional changes with aging, tendency to cold 
flow and/or to warp, resistance to weathering, ability 
to withstand extreme changes in temperature and 
humidity, among other considerations, certainly bar 
some types of plastics entirely and other types to 
some extent. Failure to recognize this may be just 
as serious as to overlook certain shortcomings of 
metals and their alloys. ; 


Other Angles 


There are, of course, many other angles of the 
whole situation (such, for example, as questions of 
availability of plastics in adequate quantities and of 
equipment for producing them and for fabricating 
them into the forms required) which must be given 
attention but which can only be mentioned here. 
Clearly, however, there are places in which plastics 
can have some effect upon metal shortages. Under 
existing circumstances, it is the job of the engineer, 
the production man, the chemist and even the metal- 
lurgist to do his share toward seeing that plastics 
are made to do their share in helping to ease metal 
shortages at least in those applications which appear 
promising. Everything points to the job being done 
with credit, for the type of men mentioned are hard 
to stump, once they understand what is wanted and 
set about doing it with characteristic energy and in- 
sight. 
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The Output of Steel Castings 


By EDWIN F. CONE 


Possibly an apology is in order for the presentation, 
so late in the year, of statistics of the steel foundry 
industry for 1940 and previous years. But an analy- 
sis of such data, we believe, is valuable as showing 
important trends. The lateness is due entirely to the 
difficulty in assembling all the facts which enter into 
the picture—this has required labor and patience, and 
was rendered successful by the cordial and helpful 
cooperation of the S. F. S. A. and others. 


HERE IS NO STATISTICAL coordinating agency 

which furnishes data giving the production of the 

American steel foundry industry as a whole. And 
this industry, in its various departments and ramifica- 
tions, is a very important one. There are not only 
the many foundries producing miscellaneous and spe- 
cial commercial steel castings, the main part of the 
industry, but there are also the makers of the high 
alloy or heat and corrosion-resisting castings, the 
high manganese or Hadfield steel products, as well 
as the ingot steel producers who make castings mostly 
for their own use. 

No single organization assembles the production 
data of these various types of steel castings. The 
Steel Founders’ Society of America collects the pro- 
duction figures of its members who constitute the 
large majority of the industry; the Alloy Casting In- 
stitute assembles the data of its members, the makers 
of high alloy products; the Manganese Steel Founders’ 
Society at one time canvassed its members, the pro- 
ducers of high manganese (12 to 14% Mn) products 
but this organization has been disbanded; the Ameri- 
can Iron and Steel Institute reports the steel ingot and 
the castings output of companies making ingots in 
the steel industry. 

In most cases the data, thus assembled, are not 
published. 

One other agency collects and publishes production 
data of the industry—the Bureau of Census of the 
U. S. Dept. of Commerce. While these are valuable, 


they include some of the companies outside those 
making miscellaneous and special alloy commercial 
castings. This in part explains the fact that their 
totals are considerably higher than those of the S. F. 
S. A. 


Assembling the Data 


It is the object of this article to briefly summarize 
this situation and assemble a table of the approximate 
production of the industry as a whole. The Table, 
here presented, covers the last four years; for earlier 
years, other articles’ can be consulted. 

The method used in preparing the Table is as 
follows: 

The data, furnished the author by the Steel 
Founders’ Society of America, are regarded as rep- 
resenting 95 per cent of the makers of miscellaneous 
and special commercial castings—these data are 
brought up to the 100 per cent level in the Table. 

The output of steel castings by ingot producers is 
obtained by taking the difference between the total 
steel ingot and castings output and the ingot steel 
output as published by the American Iron and Steel 
Institute. 

The Alloy Castings Institute has very cooperatively 


Approximate. Output of Steel Castings—Net Tons 


1937 1938 1939 1940 

Miscellaneous and 

Special 

Commercial 955,440 310,050 718,500 
Ingot Producers 280,620 155,850 1,275 332,800 
High Alloy . 

(Cr, Ni-Cr, etc.) 6,850 4,030 6,090 7,200 
High Manganese 

(12 to 14 Mn) 50,000 28,000 30,000 45,000 

Totals 1,292,910 497,930 727,075 ,103,800 


Electric* 328,800 108,500 184,600 246,800 
Per Cent of Total 25.4 21.8 25. 22.4 

Alloy? 295,700 109,500 168,500 232,100 
Per Cent of Total 22.8 21.9 23.1 21.1 

* Includes high alloy (stainless and heat resisting). 

t Includes high manganese (Hadfield steel) and high alloy 

castings. 
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furnished its data of this branch of the industry. 

To obtain the figures for high manganese castings, 
in the absence of the defunct Manganese Steel 
Founders’ Society, it has been necessary to average 
totals estimated from various sources. 


Electric and Alloy Steel 


In the Table there are also figures for each year 
approximating the electric and alloy steel for steel 
castings. These data are arbitrarily figured, advisedly, 
on the basis of 33.7 per cent for electric steel and 
25 per cent for alloy steel of the totals for miscel- 
laneous and special commercial castings. To these 
rather arbitrary figures, in the absence of accurate re- 
turns, are added the high alloy castings output for 
the total electric steel, and the high manganese and 
the high alloy totals for the total alloy steel. The 
electric steel total is probably low since it does not 


Pouring electric steel into: sand molds from a tilting 
t spout” ladle. (Courtesy: Pittsburgh Electric 


Furnace Corp.) 


include the high-manganese made in electric furnaces. 

Detailed comment on the results as given in the 
Table is not necessary—they tell their own story. A 
feature is the rather unexpected fact that 1937 has 
been the best year of the four (and of the period 
1934 to 1940) despite the expanding operations of 
the steel industry as a whole in 1940. The same 
remark applies to the electric and alloy steel output. 
In general, with this exception, the trends have fol- 
lowed those of the ingot production. 

Reference to previous analyses’ of this nature shows 
that output of the industry in the late 1920's ex- 
ceeded anything since. 
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'“Production Data of the Steel Foundry Industry,’ Metals and 
Alloys, April 1937, page 111. 
“Production Data of the Steel Foundry Industry for 1937,” 
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“Ascendency of Alloy Steel Castings,’”’ The Iron Age, Aug. 24, 
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Transformation Structures of 


In an article in METALS AND ALLOoys, /anuary, 
1940, pages 6 to 13 "Hardenability of Molybdenum 
S.A.E. Steels’—R. M. Parke and A. |]. Herzig 
offered supplementary data on austempering and de- 
scribed an improved dilatometer for studying the 
rate of transformation, particularly for steels contain- 
ing molybdenum. It will be recalled that this article 
was intended to supplement some discussions on the 
Campbell Memorial Lecture by E. S$. Davenport de- 
livered in October 1939. 

In a forthcoming revision of its book on Molyb- 
denum in Steel, the Climax Molybdenum Co., will 
publish further researches from its laboratory in De- 
troit, giving the results of expanded work in this 
field. We are glad to reproduce here the portion of 
this discussion which covers microstructure.- Photo- 
micrographs of certain plain carbon, carbon-molyb- 
denum, Cr-Mo (4140) and Ni-Cr-Mo (4340) steels 
show the structure at various transformation tempera- 
tures. —The Editors. 


HE MICROSTRUCTURE OF STEEL, its chemical com- 

position and thermal history are interdependent. 

Complete knowledge of any two of these factors 
permits prediction of the third. In other words, if 
the thermal history and the chemical analysis of a 
commercial steel are known, reasonably accurate de- 
ductions regarding microstructure are possible. Again, 
given the composition and desired microstructure, the 
cooling rate is fixed. (The comparatively minor 
effects of grain size, segregation, non-metallic in- 
clusions, etc., are not considered here. ) 

The discussion which follows has been inserted to 
clarify the complex relationships between the micro- 
structure, the composition and the thermal history of 
plain carbon and alloy steel. Typical microstructures 
of 0.40 per cent C steels, both alloyed and un- 
alloyed, are given. With the aid of these typical 
microstructures (which illustrate the text) and the 
S-curves it is believed that a better and more compre- 
hensive understanding of steel microstructures may 
be obtained. 

The ability to correlate cooling rate, microstructure 
and composition is largely a result of the study of 
isothermally transformed steels. ‘These studies have 
revealed that the microstructure of a steel is deter- 
mined by the temperature at which the transforma- 
tion of austenite occurs. Where two steels have ap- 
proximately the same carbon content, although dif- 
ferent alloy content, there are usually marked simi- 


larities of structure /f the steels have transformed at 
the same temperature. (Does not apply to highly 
alloyed compositions such as high speed, stainless, 
etc.) The principal effect of the several alloying ele- 
ments on steel microstructures is to change the tem- 
perature at which the bulk of transformation takes 
place, by reason of the effect such alloys have on the 
rate of transformation at and above the nose of the 
S-curve. Once the critical cooling rate of the steel 
has been exceeded, the temperature of transforma- 
tion below the nose is largely controlled by the car- 
bon content. This has been shown in the preceding 
discussion. 


Practical Applications 


It has been found possible to use photomicrographs 
such as those here reproduced as a guide for work- 
ing out the composition-microstructure-thermal history 
relationships in practical applications. Of course, the 
extent of their practicability is governed by the de- 
gree to which the microstructure under observation 
deviates from isothermally produced microstructures. 
Experience has demonstrated that, in many commer- 
cial sizes and treatments, transformation takes place 
in a sufficiently narrow range of temperature to per- 
mit comparison with isothermally produced micro- 
structures. Despite an apparent substantial deviation 
in individual applications, an examination of /ocal- 
ized areas of a commercially treated steel reveals 
structures which do not differ seriously from iso- 
thermal decomposition products. Useful predictions 
can, therefore, be made and enlightening post- 
mortems may be held to determine the manner in 
which commercially treated parts have responded to 
heat treatment. 

The steels whose microstructures are depicted here- 
in were treated as 1/, x 1/4, x 0.050 in. strip. These 
samples were quenched into a molten bath and held 
at temperature until transformation was virtually 
complete. The following general observations are 
pertinent: 

1. The hardness of the structure generally increases as 

the transformation temperature of the steel decreases. 

2. When transformed above 1000 deg. F. the structures 

of the several steels are predominantly lamellar pearlite 
and ferrite, each having resulted from the same mode 
of transformation. 

. As the transformation temperature is lowered, the 
pearlite colonies become smaller and less clearly re- 
solved, the grains of ferrite disappear and the struc- 
ture begins to take on a needle-like appearance. All 


steels transforming within this range show structural 
similarities, regardless of the presence of alloy addi- 
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Some Forty Carbon Steels 


tions. This is especially true of the structures formed 
at 500 to 900 deg. F. range. 

4. Where transformation takes place at about 400 deg. 
F. (not shown in Chart), the decomposition product 
(martensite) is strikingly similar for all steels. How- 
ever, the time required for complete transformation 
varies from steel to steel. 

5. If the steels transform at relatively high temperatures, 

and the time necessary to complete transformation is 
substantially different, the appearance of the structure 
formed is often noticeably different. For example, at 
1200 deg. F., the plain carbon steel was virtually 
completely transformed after only 10 seconds, where- 
as the carbon-molybdenum steel needed 1000 seconds 
to complete the gamma-alpha change. During this 
comparatively long reaction period, substantial islands 
of ferrite have accumulated in the carbon-molybdenum 
steel. It is also interesting that the hardness of the 
two structures is markedly different. 
Another noticeable difference in appearance exists be- 
tween the plain carbon and the chromium-molyb- 
denum-nickel steels which have transformed at 1150 
deg. F. and 1250 deg. F. respectively. As compared 
with a time of 25,000 seconds for the chromium- 
molybdenum-nickel steel to transform at both these 
temperatures, the plain carbon steel needed only 10 
seconds (at 1150 deg. F.) and 100 seconds (at 1250 
deg. F.) for completion of transformation. The 
spheroidization which took place before the chromi- 
um-molybdenum-nickel steel had completely trans- 
formed seems to be associated with the long time re- 
quired for the gamma-alpha iron reaction to proceed 
to completion. (There is also the possibility that 
the presence of some undissolved carbides in the steel 
at the austenizing temperature may have influenced 
the rate of spheroidization and, consequently, the ap- 
pearance of the microstructure. ) 


Nevertheless, it may be said that the product of 
decomposition of austenite is determined by the tem- 
perature at which transformation takes places. 

[t must be remembered that microstructures ob- 
tained by quenching very small specimens may not 
be easily obtained in practical heat treatment. The 
S-curve of a plain carbon steel shows temperature 
ranges of extremely rapid transformation rate, indi- 
cating that some of the structures shown (particu- 
larly at temperatures below about 1150 deg. F. are 
obtainable only in small sections, and even then only 
with closely controlled heating and cooling cycles. 


Effect of Alloying Elements 


As pointed out earlier, alloying elements may great- 
ly retard the rate of transformation. For example, 
when molybdenum is added, this retarding of the 
reaction rate often makes it possible to obtain struc- 
tures characteristic of transformation below 1150 
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From the Research Laboratory, Climax 
Molybdenum Co. of Mich., Detroit 


deg. F., while using ordinary heat-treating practice on 
commercial size specimens. The addition of chromi- 
um, nickel or other alloying elements to the molyb- 
denum steel still further retards the rate of trans- 
formation of austenite, thereby increasing the range 
of structures obtainable in practical section sizes 
using commercial heat-treating methods. 

The inter-relationship of the composition, micro- 
structure and thermal history of steel has been shown 
—as has the fact that this information can be con- 
veniently summarized in the form of S-curves and 
microstructure charts. 

The following examples of the practical useful- 
ness of these data may be mentioned. If the trans- 
formation characteristics of a steel are known, a study 
of its S-curve will show the s/owest cooling rate per- 
missible for full hardening. Even if it is not desired 
to harden a piece fully (even when water quenching), 
the S-curve and typical microstructure data are never- 
theless useful as guides with the slower cooling rates. 
Actually, S-curves and typical microstructures have 
been extensively applied where only limited hardening 
or controlled softening of the steel is desired. 


Practical Heat Treatment Cycle Predictable 


With the aid of an S-curve and a microstructure 
chart, the metallurgist can now predict a practical 
heat treatment cycle for a steel which is to be treated 
in a given section. With this precise information 
regarding the transformation characteristics of the 
steel, technically qualified persons may often be able 
to suggest specific heat-treating cycles that will reduce 
the furnace time necessary to produce a desired 
structure. In addition to this, an examination of the 
microstructure obtained in the actual commercial heat 
treatment will indicate the errors, if any, in the prac- 
tical application of these data. 

Despite the fact that S-curves and microstructure 
data are not as yet precise metallurgical tools and 
must, therefore, be used with caution by the inexperi- 
enced, they deal with heat-treated steel in a truly 
scientific manner. No assumptions regarding equilib- 
rium conditions (which are rarely encountered in 
practical metallurgy) are necessary. These new metal- 
lurgical tools, dealing with cooling conditions as they 
actually exist in steel, even if only locally, are of 
definite practical value to the metallurgist in prede- 
termining the response of steel to quenching, normal- 
izing or annealing. 


(See photomicrographs on next four pages) 
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Editorials (Continued from page 293) 

users. For flexibility, some such provision may be 
wise, but the stock should not be dissipated in that 
fashion. Aji the necessary metals should be stock- 
piled in at least a three-years’ supply at a rate of con- 
sumption considerably greater than our maximum an- 
nual need for them in the present emergency. 

Ores don’t deteriorate in storage, nor, with proper 
precautions against rusting or corrosion in storage, 
do metals. Low-grade ores in the ground will cer- 
tainly show higher recovery by the technology of 
15 years from now, than they can today. 

If the Army and Navy, rather than pacifist poli- 
ticians, had had their way, we could now have both 
guns and butter, could avoid unemployment caused 
by lack of raw materials and would not have all the 
priority headaches. 

Now is the time to agitate for bigger and better 
stock-piles !—H.W.G. 


Cupolas Duplexed with Open-Hearths 


The tremendous demand for steel, and the insist- 
ence on increased output, has caused the open-hearth 
people to investigate with interest any proposed meth- 
od which will increase open-hearth furnace capacity. 
This is especially true if the proposed method has a 
chance of accomplishing this purpose without the 
necessity of building additional open-hearth furnaces. 

Large investments in labor and material are re- 
quired to construct new open-hearths, but the really 
serious factor is the time involved, while our defense 
program is calling for speed and more speed. 

Many open-hearth plants, some of them with ca- 
pacities exceeding 1,000 tons of ingots per day, do 
not operate blast furnaces, and of necessity must de- 
pend on an all cold charge. In localities where scrap 
is cheaper than pig iron steel is being made with 
an all scrap charge and a percentage of cast iron and 
coke is being used to furnish the necessary carbon. 

The hot-blast cupola, using an all scrap charge, 
produces metal which is an acceptable substitute for 
molten pig iron. Such cupolas can be built in sizes 
to produce up to 30 tons of iron per hour. Sulphur 
can be reduced to any desired percentage by treat- 
ment with caustic soda or soda-ash in the ladle. The 
carbon content is about 2.75 to 3.00 per cent regard- 
less of the scrap charged. If a large percentage of 
steel scrap is used, carbon is absorbed from the coke 
in the cupola. 

As compared to any open-hearth furnace using an 
all cold charge, it is reported that a furnace charg- 
ing about 40 per cent of hot cupola metal, will show 
an increased output of 30 to 40 per cent. 

Several installations have been recently purchased 
and others are under consideration. Cupolas can be 
built in much less time than open-hearth furnaces, 
and the cost of a cupola installation is a fraction of 


the cost to produce the same increase in tonnage by 
building additional open hearths.—E. F. C. 


Another stunt deserves to be mentioned in this 
connection. 

Open-hearth operation can be speeded if the hot 
metal does not run too high in silicon. Running the 
blast furnace with a primary view to getting hot, 
low sulphur metal, letting the silicon run where it 
will, then reducing the silicon content to say 0.50- 
0.80 per cent by addition of ore and lime in a mixer- 
type intermediate container and allowing the exother- 
mic reaction to take place there, provides hot metal 
of much lower silicon content and slightly lower 
carbon. It takes less lime, less slag volume, and less 
time for the open-hearth heat, and such a charge can 
get along with less scrap than a conventional one.— 


H. W. G. 


Substitutes in the Automobile— 
Now and After 


We hear a great deal these days about substitutes, 
particularly metals, in industry in general, but espe- 
cially in the automobile. Substitutes, or at least a 
reduction in quantity, are now the rule in auto- 
mobiles—less zinc, aluminum, magnesium, tin, cop- 
per, etc., or total elimination of some. Ma!leable 
iron, cast iron and steel, are being used as sub- 
stitutes for non-ferrous metals. Carburetors and 
fuel pumps are or will be made of cast iron instead 
of zinc. Plastics are also a factor. The tendency is 
towards a drastic cutting off of the critical metals 
in cars. 

But substitute methods of manufacturing auto- 
mobiles are figuring, or will also figure, prominently 
in the effort to conserve these metals, according to 
the views of leading automotive engineers now 
studying the problems which confront the industry. 
It is evident that the use of substitute materials 
automatically gives rise to the necessity for sub- 
stitute manufacturing methods. For example, note 
the great change in machining involved in making 
steel and cast iron pistons which are replacing the 
aluminum ones, -And there are other similar cases. 

What then of the future? An answer is more of 
less guess work. Some of the technical leaders in 
the industry are reported to believe that not many 
of the changes will be discarded when the emergency 
is over. There are those, on the other hand, who 
firmly feel that the “old order’’ will return. In any 
event much will depend on the success of the “new 
order.” If the use’of zinc, aluminum, and other 
metals was adopted originally because of their 
superiority over other materials, is it not to be ex- 
pected that a return to some or all of these mate- 
rials will take place? 
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Where there is little difference in the cost of 
material A + method A over material B + method 
B, whichever one is in use will tend to remain in 
use so that the equipment for the method can be 
utilized. Unless the engineering advantages of one 
scarce material in the finished product overbalance 
the cost of sluffing methods and equipment, the 
‘substitute’ will stick. 

Hence some of the substitute materials will stay 
put; in other cases use will revert to the previous 
materials. E. F. C. and H. W. G. 


Jobbing Heat-Treating Plants 


We had the good fortune recently to be shown 
through the heat-treating establishment of a leading 
company doing jobbing heat-treating work. In this 
one organization there is an array of heat-treating 
equipment which is probably the largest in this coun- 
try and which is decidedly impressive. Among the 


some 135 furnaces there is practically every type of 
furnace and every process for heat treating. In these 
days all of it is crowded with work and the organi- 


zation is fully occupied in solving Defense and in- 
dustrial problems in this field. 

This experience impressed us with the importance 
of organizations of this kind located throughout the 
country. How many of these there are, it is difficult 
to say, but there are many. There exists the Metal 
Treating Institute, Inc., which has 30 member com- 
panies (July 1), located in or near industrial centers 
in many parts of the country. And besides these 
there are doubtless many others, large and smatl. An 
incomplete survey has revealed the fact that there 
are over 600 heat-treating furnaces and equipment 
operated by 14 members of the Institute. 

The importance of the jobbing heat-treating labor- 
atory, or establishment, to the Defense Program in 
particular and to industry in general in normal times 
cannot be exaggerated—it plays a highly vital role. 
In doing actual work and also in an advisory capacity 
these organizations are definitely essential. The metal 
working and other plants which do not have their 
own heat-treating departments must depend on these 
for guidance and for completion of their own orders. 
We have progressed decidedly in a quarter century 

then the science or art of heat-treating was in its 
infancy.—E. F. C. 





letters 


Our Real Steel Capacity 


he Editor: 1 note in the August issue of METALS 





AD ALLOYS your editorial—‘Our Real Steel Capacity,” 
an’ believe the following sentence may be misleading to 
the average reader; ‘This (increase in tonnage) has come 
abot by speeding up blast furnace, open-hearth and elec- 
tri rnace practice and by necessary gradual enlargements 
of capacity.” 

This, in my opinion, leaves the average reader under the 
impression that the industry is shortening time of heats 


with a natural inference that quality may be impaired. 
The increase in capacity has been mainly due to enlarging 
furnaces and the installation of additional open-hearth and 
electric furnaces, 


ONE OF YOUR READERS 

It was not the intention to convey in the editorial an 
impression that the industry is shortening the time of heats 
with a possible sacrifice in quality. It is generally 
acknowledged and known that the steel industry is doing 
all it can to supply the tremendous demand and that its 
cooperation with the Defense Program is 100 per cent. 
Certain improvements in metallurgical practice have been 
put into operation which have increased output and it was 
to this and other devices which we referred. 

These improvements in practice and equipment, com- 
bined with gradually expanding capacity, are responsible 
to a large degree for the excellent showing of the Ameri- 
can steel industry.—E.F.C. 
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TO THE EDITOR 


Problems in Transient Heat Flow 


To the Editor: Because there are direct analogies be 
tween specific heat and electrical capacity, thermal con- 
ductivity and electrical conductivity, it is possible to solve 
numerically problems of transient heat flow by utilizing the 
electric analogy even in cases where mathematical analysis 
is inapplicable, either because of the irregularity of the 
shape or because of the change of thermal properties of 
the body with temperature. 

Experimental difficulties exist in determining the actual 
temperature gradient, i.e. the uniformity of temperature 
within the piece, in heating and still greater in cooling 
(quenching). 

An assembly of electrical condensers (capacitors) and 
resistors may be set up to produce an electrical model 
representing the piece whose heat flow characteristics are 
to be studied. Control of, and measurement of voltage, 
corresponding to temperature; and measurement of current, 
corresponding to heat flow made with such an assembly, 
can be made to picture the thermal behavior of the object 
subjected to heat flow (e.g. to be heat treated). The electrical 
values thus obtained can be, by calculation, transformed to 
give the desired heat values in deg. F. and B.t.u. per hr. 

The duration of an experiment on the electrical model 
need not be the same as the duration of the heat process. 
By appropriate choice of the electrical units, a ‘Time 
Ratio” can be applied: Thus data applicable to slow heat- 
ing processes may be secured in minutes, and those ap- 
plicable to almost instantaneous quenching problems may 
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he secured at a conveniently slow rate, allowing easy read- 
ing of the instruments. 

A 15 section set up with necessary recording instruments 
is installed in the Mechanical Engineering Dept. of Co- 
lumbia University, New York. 

The method is described in a paper by V. Paschkis and 
H. D. Baker, presented at the annual meeting of the Ap- 
plied Mech. Div. of the A. S. M. E. in Philadelphia, on 
June 20-21, 1941, and will be printed in the Transactions 
of the A. S. M. E. An account, containing photos of the 
equipment and avoiding mathematical and electrical de- 
tails has been published by P. W. Swain in Power, July, 
1941 

VicToR PASCHKIS 


Department of Mechanical 


Engineering, 
Columbia University 


Forgings vs. Welded Assemblies 


To the Editor: ‘The article “Forgings Versus Welded 
Assemblies,” on page 734 of your June issue, represents 
an excellent example of a case where an aluminum alloy 
forging replaced an arc welded chromium-molybdenum 
steel fulcrum. This changeover was amply justified by the 


tremendous increase in production which sufficed to absorp 
the cost of the necessary dies so that the unit cost was 
actually decreased. Another controlling factor was that it 
was found impossible to produce enough arc welded steel 
fulcrums without an undue percentage of defective parts 
and rejects. 

Unfortunately, it appears that some readers have inter- 
preted the article as implying that all welding is defective 
and inferior to other methods generally. I feel certain 
that it was not the intention of the authors to give this 
impression. Welding as well as forging has many out. 
standing applications for which it is preferred. The air- 
craft industry now uses and probably will continue to use 
many welded parts in their airplanes for which welding 
has demonstrated itself to be the best method of manufa, 
ture. 

I would appreciate your publishing this letter as I feel 
that it might be of some aid in dispelling the erroneous 
idea which some readers seem to have acquired as a result 
of being misled by the rather unduly broad title of the 
above mentioned article. 

E. V. Davin 
Assistant Manager, Applied Engineering Dept., 


Air Reduction Sales Co., 


New York 





A Few 


Baldness and High Temperatures? 


To the Editor: METALS AND ALLOYS, May, 1941, p. 570 
(but not so marked) :—‘‘as closely spaced as the teeth in a 
woman's comb’, Some of the gentlemen in the following 
illustrations have no use for a comb, closely spaced or 
otherwise. The combination reminds me of a point I have 
heard debated, “does work on jobs employing high tempera- 
tures contribute to baldness’? Some of. the younger men 
in the picture seem to be on their way there. Others have 
arrived—and probably are darn good casters. Tell me the 
truth now, no spoofing. 

—— Cie Ny ean S. B. SEELEY 


Ass’t. Director, 
Research & Tech. Div. 


Modern Improvements—a Hot Weather Note 


In a Columbus newspaper we note that a local clinical 
laboratory examines specimens with the most modern equip- 
ment, including high-power microscopes and air-condition- 
ing. 

And in July Refrigerating Engineering we find that the 
Outagamie County Jail, Wisconsin, is installing air-condi- 
tioning for the delousing room and the infirmary —H.W.G. 


An Exception to A Chuckle 


To The Editor; On Page 450 of the April, 1941 issue 
of METALS AND ALLoys you have a short item headed: 
“Live and Learn!—A Chuckle”. 

In this case I am afraid the chuckle is on you. In 
coin detecting devices magnets are used to deflect the 
trajectory of brass and copper slugs as well as to stop the 


Chuckles 


passage of magnetic slugs. You will remember that 
a conductor moves through a magnetic field it ge: 
eddy currents within itself. These eddy currents i: 
have an associated magnetic field which reacts wit 
static magnetic field to deflect the path of the s! 
you don’t believe it, try it some time. I did. 
Associated Electric 


Laboratories, Inc., 
Chicago. 


C. F. FFOLLI 


Three Definitions 


We found on our desk recently a small booklet o: 
phlet entitled— 

“Complete and Classified Directory of Firms gi 
ing a better, Prompter Repair Service than we do.” 

The pages of the pamphlet were all blank! 

But in the inside of the front cover were these definitions 
of an “Engineer,’ a “Salesman,” and a “Manager” which 
struck a responsive chord in us and we pass them on for 
the benefit of any one interested—E.F.C. 

AN ENGINEER is a man who knows a great deal 

about very little and who goes along knowing mort 

and more about less and less until finally he know 
practically everything about nothing. 

A SALESMAN is a man who knows very little about 

a great deal and keeps knowing less and less about 

more and more until he knows practically nothing 

about everything. 

A MANAGER starts out knowing practically every- 

thing about everything, but ends up knowing nothing 

about anything, due to his association with engineers 


and salesmen. at 
__UNKNOWN 
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New Oxy-Acetylene Tube-Welding Machine 


A new oxy-acetylene tube welding ma- 
chine, de ped by The Yoder Co., Cleve- 


land, in \laboration with Linde Air 
Product New York City, is employed 
for the continuous welding of tubing from 
low-carbon, stainless and other alloy steel 


skelp at exceptionally high production 
speeds. With this machine, it is claimed, 
high-quality tubing can. be successfully pro- 
duced from unpickled, hot-rolled stock for 
which there is considerable demand in the 
manufacture of low-cost items. 

The forming-mill section of this machine 
is similar in construction to previously de- 
signed tube-welding machines. The flat 


skelp is fed in from a coil through a 
series of forming stands powered through 
a worm gear drive mechanism. 

The welding table section of the ma- 
chine consists of a new type multiple- 
flame Oxweld duplex welding head which, 
according to the designers, requires 25- 
30% less acetylene and 5-10% less oxygen 
per ft. of weld than welding heads previ- 
ously used. Separate oxyacetylene supply 
lines are provided for the welding and 
for the preheat flames. 

After it is welded, the tubing passes 
through a water quench trough and then 
through a set of rollers which straighten 


General View of Operation 
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Closeup of Welding 


the tubing before it is cut into the de- 
sired lengths by means of an automatically 
operated shear. 





Finished Tubing After Test 


The accompanying photograph shows a 
piece of the finished tubing after being 
subjected to crushing at one end and di- 
ameter expansion at the other without 
failure. 


@ The Allegheny Ludlum Steel Corp., 
Pittsburgh, have available for use of in- 
terested groups a 16 mm., 800 ft. sound 
film entitled, ““There’s a Job to be Done,” 
dealing with stainless and special steels and 
their place in National Defense. No charge 
is made for use of the film, but the user 
must have his own sound projector equip- 


ment. 
(MORE NEWS ON PAGE 332) 
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USE OUR HEAD 








You naturally use your head before 
buying refractory products. Grains, 
shapes, mixtures are not enough. It also 
takes brains to create products of maxi- 
mum usefulness. 

So do we use our head before selling a 
refractory product. When you buy from 
Norton, you use our heads, too. 

Resistance to abrasion, slagging, ther- 
mal shock, spalling, softening . . . may 
require research into many variables - 


grain-size, chemical composition, density 
or character of bond. 

Our chemists and sales engineers, 
specialists in electric - furnace - fused 
refractories, have long juggled such 
variables to evolve the ideal compro- 
mise in each case. 

That is why Norton refractory prod- 
ucts fit and stay on the job. That is 
why Norton Research is our products’ 
most important ingredient. 


NEW HEARTH PLATES DOUBLE OUTPUT OF OLD FURNACES 


Heat-treating furnace capacity was a bottleneck for this machine ‘tool builder, pressing to meet 
unprecedented orders. Norton engineers recommended replacing bulky hearth plates, poor in re- 
sistance to abrasion and in heat conductivity — with CRYSTOLON (silicon carbide) plates. Great 
heat conductivity and thin construction (permitted by great strength) of CRYSTOLON hearth 
plates, permitted doubling furnace output. Extreme abrasion resistance cut down “‘stoppages”’ for 


replacing hearth plates. 
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WHEN YOU WANT 

LONGER-LIVED 

REFRACTORY 
PRODUCTS 


FIRING LINE NEWS 


Versatility in Crucibles and Linings, to 
Fit Many Metals 


- For copper, copper alloys, 
manganese and _ stainless 
steel, electrically fused mag- 
nesia crucibles or cements for 
lining larger crucibles. Basic in 
nature, fused magnesia is chem- 
ically inactive to both ferrous 


and non-ferrous metals. 


For slag conditions 
CRYSTOLON (silicon carbide) 
crucibles and cements for lining 
larger crucibles in melting non- 
ferrous and non-lead-bearing 
metals, offer a highly refrac- 
tory, imapermeable surface re- 
sistant to the action of molten 
oxides. Lining replacement or 
patching can be readily accom- 
plished with CRYSTOLON 
cements. 


— For oxidizing and other 
chemical conditions ALUN- 
DUM (AIl.0 


cements have an extraordinary 


3) crucibles and 


degree of chemical inertness. 
Electrical resistance at high 
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temperatures is also great. Very 
satisfactory for melting pure 
metals, especially those with 


high melting points. 


WRITE FOR literature which gives 
full details 


Shock-Proof CRYSTOLON Muffies for 
Heat-Treating Steel 

In furnaces fired by oil, gas 
or electricity for heat-treating 
steel, CRYSTOLON (silicon 
carbide) muffles, of a mix 
matched exactly to your needs, 
combine in the highest degree, 
efficiency of heat transfer, great 
refractoriness, resistance to 
thermal shock from rapid tem- 
perature changes, and strength 
permitting unusual thinness of 


construction. 


+ Mamber One 
ay? od RG yactory 
, 


ode ducts — 


Refractory Shapes and Cements of CRYSTOLON (silicon carbide), 
ALUNDUM (fused alumina), and Fused Magnesia Grains 


NORTON COMPANY, WORCESTER, MASS. 
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Electric Box and Muffle Furnaces 


H. O. Swoboda, Inc., 206 Thirteenth 
St., New Brighton, Pa., announces produc- 
tion of a new line of “Falcon” electric box 
type and muffle type furnaces. These fur- 
naces have been found to be particularly 
well adapted to a wide range of both gen- 
eral and specific applications for use in 
zither factory or laboratory. 

These furnaces are being used for test- 
ing of metal samples, melting of glass 
samples, burning of refractories, oxidation 
determinations, testing of vitreous enamels, 


heating of high speed and similar steels in 
tool rooms, for hardening and tempering, 
and many other widely varying applications. 

The furnaces are arranged for either 
floor or bench mounting and are equipped 
with heavy alloy heating elements to assure 
efficient, long-life operation at temperatures 
up to 2300 deg. F. Heating elements are 
supported in high grade refractories ar- 
ranged in top, bottom, side and rear walls 
of the furnace. Furnace chamber is com- 
pletely surrounded by durable block type 
insulation. 





THEY SOLVED 
OUR PROBLEM 
RIGHT AWAY” 


























Perfect soldering results depend largely on having the right com- 
bination of alloy and flux, each in proper quantity, to do the job 
required. Kester Cored Solders come in 100 different solder 
alloys, each available with 10 different fluxes, in 80 different 
strand-sizes and 4 different core sizes. The possible combina- 
tions are endless, and one of them is exactly right for your work. 


Kester technicians can answer any solder question quickly. 
They'll gladly tell you the best solder formula for any job—the 
one combination that will get best possible results. To obtain 
this important information, simply write Kester a brief descrip- 
tion of your soldering operations—and your Kester Solder Pre- 
scription will go forward at once. The service is free and there 
is no obligation. 


KESTER SOLDER COMPANY 


4219 WRIGHTWOOD AVENUE, CHICAGO, ILLINOIS 
EASTERN PLANT: NEWARK, N. J. * CANADIAN PLANT: BRANTFORD, ONT. 


KESTER CORED SOLDERS 


STANDARD FOR INDUSTRY 





The model illustrated has a chamber 9 
in. high, 12 in. wide and 36 in. deep, with 
a 16 kw. capacity suitable for 2,000 deg 
F. maximum operating temperature. Auto. 
matic temperature controls are mounted on 
the side of the furnace, completely wired 
for connecting to power supply. The fur- 


nace is equipped with a 
operated door mechanism. 


Air-Operated Tube Bender 


The Pines Engineering C. 3 Main 
St., Batavia, Ill., has develo; an air- 
operated tube bender, claimed ible of 
producing an average of 250 «nds per 
hr. on 1 in. 16-gage tube using . mandrel. 
The mandrel, which assures sn 1 bends, 
is available with either a mec!.nical or 
air-operated device for pullin; out of 
the bent tube in case it sticks. 

Dies are actuated by the pist: d of an 
air cylinder. The air cylinder ntrolled 
by an arrangement that mal possible 
very short air lines and reduce a mini- 
mum the amount of air required tor opera- 
tion. 

The bender has an arc-welded plate steel 
frame on which the dies and mandrel are 
mounted and the operating mechanism in- 
side, readily accessible through a removable 
plate. The frame is designed with a small, 
but stable, pedestal, the overhanging top 
portion providing for the bending of intri- 
cate shapes that can be swung under the 
frame if necessary. 


@ To overcome the danger of fires and 
explosions caused by charges of static elec- 
tricity accumulations on non-conductive 
surfaces, particularly in plants where the 
air is laden with dust, lint and other in- 
flammable materials, copper or other metal- 
lic powders have been mixed with flooring 
cement to render the flooring conductive 
and to inhibit the building-up of such elec- 
trical charges, reports Charles Hardy, Ine., 
New York. 





Have you seen—and used—the 
new “index” form of MANU- 
FACTURERS’ LITERATURE, on 
pages 280-2837 
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Grinders 


For tool and light snagging grinding, 
Hammond Machinery Builders, Inc., Kala- 
mazoo, Mich. have just introduced 3 new 
grinders. The design of the new machines 
features oversize construction for all mov- 
ing parts such as spindles and bearings. 
The base of the machine is heavy cast iron 
with straight vertical lines unbroken by 


Q ‘HAMMOND 
5 KALAMATZOO 
A 





Springs With “No Temperature Error” 


A new spring now available commer- 
cially utilizes the property of a 36% nickel 
steel to become stiffer as its temperature 
increases. These springs, manufacture 

ag On 89 -te é d by spring scales, aeronautical instruments and 
All Weather Springs Co., New York, are ' , 
; other spring actuated instruments that must 
combined with wunder-correcting springs; , TR 
: be used in localities where they are ex- 
that is, springs having an opposite tendency he 
: : posed to a wide variation in temperature. 
or with other elastic elements such as bel- 
low, diaphragms, etc., to produce instru- 
ments, the accuracy of which is virtually 
unaffected by temperature changes. @ Charles Hardy, Inc. has been appointed 

While the ordinary steel or alloy spring by the Electro Metallurgical Sales Corp. as 

becomes approximately 2% more resilient their sales agents for calcium metal. 


for every increase of 100 deg. F. in tem- 
perature, it is claimed that these new self- 
compensating springs can be held constant 
within these limits to 0.02%. 

These springs are now being used in 


HOLDEN DIRECT RECUPERATION 


POT FURNACES 


Low Fuel Cost plus 
Low Maintenance 
Cost 





1. A proven principle of firing by 


protruding parts that might hamper grind- 
ing Opel ns. 

Stream!ined into the base, at the top, 

is a hea:,\-duty motor-on-spindle for 10 
in., 12 1 14 in. wheels. The motor 
can be or 3 hp., 220 or 440 v., 3- 
phase, ¢ cle a.c. All motors have a 
spindle 1 of 1750 r.p.m. 
@ Plastic shoe string tips will release about 
500,000 of metals, principally tin, to 
vital industries in 1941 alone, it was esti- 
mated by thie Plastics Dept. of the Du Pont 
Co. One |b. of plastic-replaces more than 
3 Ibs. of inetal. Plastic tips, manufactur- 
efs say, arc stronger, more compact and 
will outlast metal tips. 


Arc Welder Control Box 


A new dual continuous control for arc 
welding machines has been announced by 
the Lincoln Electric Co., Cleveland, Ohio. 

The new box, designated ‘“Type G,” is 
designed to prevent accidental contact with 
live parts, increase accessibility, permit wir- 
ing with flexible or rigid conduit, or rub- 

t-covered multiple-conductor cable, and 
eliminate danger from loosening of the 
lifting hook. There are separate compart- 
ments for all a.c. circuits, and all d.c. termi- 
nals. 

The central box is permanently grounded 
to the motor and generator frames through 
the mounting bolts. This feature makes 
it possible to ground both the control box 
and the machine by grounding the conduit, 
Which leads to the box. 

€ snap catches on the compartment 

Sors and lift hooks are of improved de- 

sign for safety and convenience. 
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direct recuperation, patented and 
engineered for Holden Heat 
Treating Baths. 


2. Lower chamber temperatures for 
same bath temperature saves ad- 
ditional fuel. 
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4. Rectangular alloy pots carry same guarantee as round alloy pots and rectangular 
pots have greater useful working area. 


“ 


Undivided responsibility. Entire equipment and material installed and super- 
vised by Holden Engineers. 


Write for NEW 8-page Booklet 
“10 New Ways to Save Time and 
Labor with Holden Baths” 





Featuring Gas, Oil and Electric Furnaces 


>” 


THE A. F. HOLDEN CO., 198 Winchester Ave., New Haven, Conn. 
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Carbide Tools and A rather unusual use for carbide tools 
Interchangeable Holders has also been developed in connection with 


Increased production between tool re- drilling operations. For such —— 
grinds is made possible by the adoption of low cost carbide drills are used. The drills 


tungsten carbide tools and interchangeable are built into the holders along with up 
holders, reports Carboloy Co., Detroit. to 6 standard tool bits and are used for 
drilling cored holes at the same time the 
exterior sections of certain fittings are 
turned or faced. 


The Consolidated Brass Co., Detroit, in 
the manufacture of cast brass pipe fittings, 
water gages, oil and grease cups, and other 
products, has increased production con- The holders are mounted in standard 
siderably through the adoption of these turret lathes and, in a sequence of simple 
methods. cuts, are able to finish all the desired sur- 

As many as 5,000 pieces are now pro- faces, ready for threading, when required. 
duced where formerly only 200 pieces could Formerly, the cored holes were bored with 
be run before tool regrinding was neces flat bits mounted in short pieces of round 
sary bar stock with shanks to fit into the turret 


Bright 
Annealing 
Furnaces 


For Tubing, Strip Wire 
Stampings or Other Products | 
Any Size—For Any Production 


| 


Ferrous and non-ferrous products—including strip, tubing in coils | 
or lengths; stampings; wire in coils, on spools or large reels; and | 
metals in many other forms are bright annealed—both continuously | 
and by the batch method in various types of EF electric and fuel | 


fired furnaces, 


The above illustration shows an EF continuous special atmosphere 
bright annealing furnace heated by EF gas fired recuperative type 
radiant tubes. This furnace handles large and small coils of copper 
tubing as well as straight lengths. 


We build furnaces for bright annealing, scale-free hardening, forg- 
ing, copper brazing, nitriding, normalizing, billet heating, and for 
every other heat treating process. 


Submit your furnace problems to EF engineers. With over 20 years 
furnace buliding experience—with hundreds of successful installa- | 
tions operating on practically every product and 

process, and w-.th both electric and fuel divi- 

sions, ‘we are in a position to analyze any fur- 

nace or heat treating problem, give an unbiased 

report, and recommend and build the best size 

and type furnace for the job. 


We Solicit Your Inquiries. 


he Electric Furnace Co., Salem, Ohio 


- 


head, a separate preliminary Operation 
prior to further finishing of the exterior 
surfaces. 

A feature of the holders is that once 
the bits have been properly formed from 
the standard tools and set in the correct 
position in the holders, they need only be 
mounted in the lathe turret. Ajj Opera- 
tions are performed by the tools mounted 
in the holders, no cross-carriage tools be- 
ing required for finishing the externa] sur- 
face, even though in some cases the length 
of cut on the external surface is several 
inches. 

Some of the fittings are quite compli- 
cated in form with internal valve 


i Seats, 
chamfers, etc. 


Mechanized Electric Salt 
Bath Furnaces 


Completely conveyorized electric salt 
bath furnaces are now being made and jn. 
stalled in key defense industries, according 
to the Ajax Electric Co., Philadelphia. 

These mechanized electric salt bath fur. 
naces are made for all heat treating opera- 


perenne rte te pacini H > 


tions from 300 to 2400 deg. including 
simultaneous brazing, carburizing, temper- 
ing, hardening molybdenum type high-speed 
steel tools, annealing, brazing and heating 
for forging. 

Guided by an overhead conveyor screw, 
steel parts submerged in the bath travel 
through the furnace at a controilable speed 
for the duration of their heat treating pe- 
riod, during which high temperatures are 
held virtually constant to within a few 
degrees. 


@ A lightweight aircraft welding torch, 
weighing only 7 oz. and well adapted to 
precision work, is being manufactured by 
National Cylinder Gas Co., Chicago, Il. 
The torch is compact to get around jigs and 
fixtures and has front-end valve wheels for 
one-hand flame adjustment. 


, 


Processing Machine Gun Parts 


A new type of equipment for tumbling 
or cutting down machine gun parts has 
been developed by Hanson-Van W inkle- 
Munning Co., Matawan, N. J. The burrs 
on the machine gun parts were previously 
removed by filing by hand. ; 

This machine, it is claimed, gives # 
better finished product than does filing by 
hand. 
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ve Deep Throat Resistance Welder “Dry” Oils for Industrial Use Under friction and “heat this graphite 


ad is ads > surfac aterial, 
c wy iat risce sot welding i ila contsining colloidal. grape and fit tobed by the sutce mater 
tg f deep assemblies, such as tanks of designed for high temperature lubricating sear as Soto Lubricati f hy 
nce side ty we Progressive Welder Co., (above 400 deg. F.) have been added to ASP MGA a oe “4 > aa oe 1 ; 
om oe J win Dr., Detroit, has intro- the line of industrial lubricants by Stand- pee \s thi eg Ble ey iy n Pesca 
ry, se a variation of its pedestal welder. ard Oil Co. of New Jersey, Penna., and vents act al m tal-to-metal ts cael 
be ug deep throat welder, shown in the La.; Colonial Beacon Oil Co.; and Penola, if aek sieky a oil Sie ie bearing 
fa ccompany ing illustration, has its lower Inc. Sew er . 
ted pi built of heavy tubing and fitted with Under the high temperatures for which The oils may be applied by any of the 
be- ; replaceable adaptor for the lower elec- the lubricants are designed, the oil gradually conventional methods. including spray, ait 
sur- trode. The construction makes unnecessary vaporizes, leaving no residue from the oil can, mechanical lubricator, pressure gun, 
eth the supporting of the lower arm by comcast itself but only a fine film of “dry” col- etc., depending on the design of equipment 
eral of the usual braces, due to its inherent loidal graphite. and operating conditions. 
. rigidity. Elimination of the usual braces, 
pli- in turn, makes possible sliding deep as- 
ats, semblies over the arm to full throat depth. 


The upper arm, carrying the upper elec- 
trode and gun assembly, is braced in the 
conventional manner. Both upper and low- 
er arms are designed so that they may be 
adjusted in or out to increase or decrease 


throat depth as may be required. 
salt 
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Tm Andrews Steel 





trade-mark is indisput- 


ANDREWS 














able proof of high qualit 
ding § q y 
in STEEL 
peed and ability to deliver 
ating 
To weld a part such as a cylindrical 
rew, tank, the unit is slipped over the lower extra performance under 
ravel arm to desired location for welding, the 
peed unit resting on the lower electrode. Press- “eg” . 
rt ing the control actuates the hydraulic weld- all conditions. But, more than that ... this famous 
; are ing gun, bringing the upper electrode down | 
few against the part to be welded, and initiat- | trade-mark safeguards your good name _ because 
ing the weld cycle. 
Andrews quality is transmitted to every product of 
al . The new $1,500,000 atom smasher being 
’ ilt g orkelew al; 4 : . . ° we 
.d to > a, ee eS which iron and steel become a part. Your inquiries 
d by ons of steel. All this will be welded 
“tll construction using the shielded arc proc- 
$ and “8, reports Lincoln Electric Co., Cleveland. will be welcomed. 
s for 
Record Rolling-Mill Beari : | 
g-Mill Bearings Andrews Products in Carbon and Alloy 
The 4 tapered roller bearings installed : : 
- the rolls in the new Aluminum Co. of Steel: Bars e Plates ¢ Universal Mill Plates 
bling merica mill at Alcoa, Tenn., are reported : 
; has by Timken Roller Bearing Co. Kg Sheet Bars ¢ Billets ¢ Blooms ¢ Slabs. 
inkle- 0% more capacity than any bearings built 
burrs before. 
jously These bearings with a 351,-in. bore, 
4 51-in. outside diam., and a 36-in. width, 
yes a Weigh 9,070 Ibs. each and have a mill | 
ng by “parating force capacity of 8,300,000 Ibs. os POE BEWres! ROLLING Ree eee 
at mill speed. THE GLOBE IRON ROOFING & CORRUGATING CO 
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Expansions—Plant 
and Laboratory 


A fourth major building expansion pro- 
gram in recent years is under way at 
Battelle Memorial Institute, Columbus, 
Ohio, where a 160,000-dollar addition to 
the process metallurgy laboratory building 
is under construction, Clyde E. Williams, 
Institute director, has announced. Addi- 
tional space demands of enlarged research 
programs concerned with the study of 
chemical and metallurgical processes on a 
pilot-plane scale will be provided for when 
the new structure is completed. 

The expansion is the result of a con- 
tinued increase in the Institute’s research 


275,000,000 
POUNDS 





<, 


nid es 


wa 






MUREX 


for industry, particularly in the field of 
coal preparation, raw materials beneficia- 
tion, hydrometallurgy, pyrometallurgy, elec- 
trometallurgy and foundry practice. 

To help meet a heavy increase in the 
nation’s demand for airplane valve steel in 
1942, Allegheny Ludlum Steel Corp., 
Pittsburgh, is undertaking an immediate 
expansion of its Watervliet, N. Y. plant, 
according to an announcement made re- 
cently by officials. 

The expansion was decided upon when 
government officials indicated recently that 
the demands of U. S. aviation plants for 
vital valve steel will probably be doubled 
by the middle of 1942. 

Accordingly, the hammer shop, an im- 


275,000,000 pounds is a lot of anything— 
especially welding electrodes. 


But it’s not enough to serve the needs of 
the arc welding industry in 1941 — even 
though this figure is approximately twice 
that of 1940! 


Through enlarged plant capacities (our 
own new plant, at East Chicago, Indiana, 
for instance, has doubled our production 
rate), new machines and additional shifts, 
electrode manufacturers are doing their 
best to meet the fast growing demands. 
In the meantime, electrode buyers can 
minimize the chance of not having elec- 
trodes on hand when needed by ordering 
electrodes at the same time that they 
order the steel for each job. 


ry Our engineers are glad to help you in- 
crease your welding production. 


ELECTRODES 


METAL & THERMIT CORPORATION + 120 BROADWAY, NEW YOR: 


ALBANY « CHICAGO « PITTSBURGH 


e SO. SAN FRANCISCO « TORONTO 





THERMIT WELDING — STANDARD FOR 40 YEARS FOR WELDING RAILS AND HEAVY EQUIPMENT 
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portant unit for producing valve Steel at 
Allegheny Ludlum’s Watervliet plant 
being expanded approximately 160 ft. ‘Six 
new oil-fired, electrically controlled ingot 
furnaces, a new 12,000-Ib. hammer and a 
charging machine to carry ingots between 
the units will be installed. The €xpansion 
is the second during the past year. 


is 


The Wheelco Instruments Co.. Chicago 
has announced its third major expansion 
since 1935. The continuous increase jn 
the volume of business has warranted this 
move, which will enable them to increase 
all of their facilities. 


Reclamation of Weld-Rod Coating 


A specially designed magnetic separator 
for reclaiming scrap welding rod coating 
has been put on the market by Stearns Mag. 
netic Mfg. Co. of Milwaukee. 


Rod coating is usually contaminated with 
small pieces of iron, rust and scale. The 





separator does the job of rm moving this 
foreign matter. The material is fed 
through a spout onto a fast-moving short 
belt conveyor set at an angle of 30 deg. 
It is equipped with skirt boards to pre- 
vent spillage and a leveling device te 
maintain uniform depth of material. 

The material leaves the belt at high ve- 
locity and hits a heavy, non-magnetic 
screen, which separates the fine from the 
coarse material before it reaches the spout 
ahead of the magnetic drum. 


Electroplating 


The Benwood Linze Co., St. Louis, Mo., 
announce the addition of B-L dry plate 
rectifiers for electroplating to their estab- 
lished line of rectifiers and rectifier equip- 
ment. 

The dry plate rectifiers, it is said, are 
flexible and economical in operation. They 
Will serve individual tanks; or a number 
of units may be grouped together in paral- 
lel to meet the demands for heavy current 
loads: or the units may be grouped in 
series for maximum high voltage requite- 
ments. 

The rectifiers are assembled in cabinets, 
as complete units, less controls. They are 
compact and mobile. Models are available 
for 300-amp. and 500-amp. capacities, at . 
and 12 v., operating from 230 and 440 V., 
3-phase, 60-cycle, a.c. service. 


METALS AND ALLOYS 
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@ Spray painting equipment, according to 
DeVilbiss Co., is being used to spray the 
engines of United States fighter planes and 
bombers with an anti-corrosive compound 
containing caster oil. Other uses to which 
spray painting equipment is put include 
spraying protective coatings both inside and 
outside the planes, spraying non-reflecting 
paint on nacelles and propellers, to prevent 
glare, and the application of sound dead- 
eners to kill motor vibration. 


Arc Welders 


A new line of a.c. transformer welders 
in 300, 500, 750 and 1,000 amp. capaci- 
ties has just been announced by Wilson 
I’ elder & Metals Co., Inc., New York. 
These welders, known as Model TW, are 
designed to meet the heavy arc welding 
needs of shipyards, railroads and_ steel 





mills. 

The ts are completely self-contained 
and ar d to have a wide range of cur- 
rent Ou and continuous step-less cur- 
rent re tion provided over the entire 
range | ins of a handcrank on top of 
the ma 
@ Cash prizes totaling $200 or more every 


month being offered for interesting 
news itcins about arc welding applications 


in a contest being sponsored by Hobart 
Brother‘, Troy, Ohio. A first prize of 
$100, sccond of $50, third of $25, fourth 


of $15 and fifth of $10 is distributed every 
month. Additional special awards from $1 
to $10 are awarded entries deemed worthy 
of purchase by contest judges. 


Binocular Microscope 


A new Spencer binocular microscope, re- 
cently put on the market by George Scherr 
Co., New York, has been designed to im- 
Prove and speed up inspection work. 

This microscope will reveal flaws, sur- 
face characteristics and imperfections that 
cannot be seen with ordinary microscopes 
showing one plane of vision. 


® Metal articles finished by oxidation proc- 
esses may be made resistant to corrosion by 
immersion in a solution of ‘Hydrowax 
Liquid N Light,” according to Glyco Prod- 
ucts Co., Brooklyn, N. Y. In general, the 
Solution may be diluted to the extent of 
one part to 3 parts of water, but where un- 
usually high resistance to atmospheric cor- 


rosion is desired, it may be used without 
dilution. 
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News of Metallurgical Engineers 


H. J. Huester, formerly connected with 
the Bureau of Aeronautics of the Navy De- 
partment, is now with Reynolds Metals Co., 
Richmond, Va. as coordinator of defense 
production for the aviation industry. 

D. G. Baxter has been appointed general 
superintendent in charge of Copperweld 
Steel Co.'s Warren, Ohio plant. 

C. E. Wright, for the past 5 years man- 
aging editor of The Iron Age, is leaving 
that publication to become vice-president of 
the Charles Dreifus Co., Philadelphia and 


Pittsburg. Charles F. Hammond has 


resigned his position of superintendent of 
the Cartridge Div. of the Winchester Re- 


peating Arms Co., to become assistant to 
the president of the A. F. Holden Co., 
New Haven, Conn. 

Andrew W. Liger has joined the re- 
search staff of Battelle Memorial Institute, 
Columbus. He was formerly associated 
with W. B. Jarvis Co., Grand Rapids, 
Mich. .. . C. B. Voldrich, formerly with 
the Navy's Bureau of Ships, has also be- 
come a member of the technical staff at 
Battelle Memorial Institute as a welding 
research engineer. 

Lincoln R. Scafe, until recently general 
manager of the Fisher Div. of General 
Motors Corp. at Cleveland, is now general 
manager of the Glenn L. Martin-Nebraska 
Co. 






"/ WANT THE BEST 
POSSIBLE JOB - 


( MUST HAVE A 
GOOD OIL I!” 


“THAT’S WHY | CALLED THE CITIES SERVICE 
LUBRICATION MAN IN ig SAYS A. E. DAVEY, PRESIDENT 


OF ALLOY STEEL GEAR AND PINION COMPANY OF CHICAGO. 


“I’m doing a job here that 
must be perfect when it 
leaves the shop. The peo- 
ple who get the gears are 
plenty critical.’’ Mr. Davey 
says further, “I don’t know 
everything about oil. That 
is why I called in the Cities 
Service Lubrication man. 
I expect him to work with 
my men to see that they get the 
oil best suited for the job.”’ 


Much work in this shop must 
meet rigid government inspection. 


Just clip 
and mail 








A. E. Davey 


All Gleason, Fellows Gear 
Shapers, Lee Bradner and 
Brown & Sharpe machines, 
are operated: with Cities 
Service Lubricants. You, 
too, will find these high- 
quality fluids capable of 
doing the kind of work 
your customers want. 


Call us in for consultation — there 
is no charge for the service. Write 
us on your letterhead or mail the 
coupon for a copy of our booklet, 
“Metal Cutting Lubrication.” 








CITIES SERVICE OIL COMPANY 
Sixty Wall Tower, Room 1328, New York 


Please send me a copy of your booklet, 
“Metal Cutting Lubrication.”’ 
ERR TSE PT SS te 


SE TTI, RAE Oe 
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Welded Cracking Tower 


A 25 ft. by 90 ft. bubble tower was 
built by a Texas refinery recently for the 
production of high-octane gasoline for our 
growing air force. 

In this tower, the crude oil is separated 
into individual components by vaporiza- 
tion or condensation. Most crudes con- 
tain hydrogen sulphide, which causes ex- 
cessive corrosion on ordinary steel where 
the operating temperature exceeds 400 
deg. F. 

In the construction of this particular 
tower, as described by Hobart Brothers Co., 

















25 t5l On 





Troy, Ohio, 25-20 stainless steel lining was 
used. The outer shell is firebox quality 
steel, and the alloyed lining is fused to the 
shell by spot welding. All seams were 
single vee butt welded, the shell being 
welded first from the inside and 2 passes 
made with stainless steel rod, which sealed 
off ali parts of the outer shell from the 
corrosive elements within. 


@ As an aid in relieving the present scrap 
crisis, the Linde Air Products Co. has de- 
veloped a method of removing abandoned 
street-car tracks with a portable, oxya- 
cetylene cutting machine. 








“QUPER-KOOL” 


America’s First Tronsparent Sulphurized Cutting Oil 


HILE it is scientifically recognized that dark colored 

sulphurized cutting oils are superior to light colored oils 
for the very “tough” metal cutting operations, there are many 
classes of machining for which transparent cutting fluids may be 
used without affecting performance values. As the leading 
example of light colored transparent sulphurized cutting oil 
STUART'S “SUPER-KOOL” offers many unique and exclusive 


advantages: 


1, Permanent sulphur content. No precipitation in drum 
or storage tank—summer or winter. No appreciable 
loss in cutting quality after centrifuging. 


wb WON 


of metal working plants. 
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Free from the slightest objectionable odor. 


Pale amber in color and transparent when blended 
with paraffin oil or equivalent. 


Less base required to match a given standard of cutting 
quality and therefore more economical. 


. Recommended by foremost machine tool build- 
ers and used in thousands of metal working 
machines for cutting, grinding and deep drawing. 


Put “SUPER-KOOL” advantages to work for you 
Now! Sold as a base or in ready-to-use mixtures 
for Steel, Brass, Bronze and Aluminum. 


WRITE FOR new booklet—''Stuvar? Oils—The Straight Line to Metal 
Working Efficiency.’’ It describes in detail many of the utilities of the 
highly recommended tool lubricant—''SUPER-KOOL''. Free to personnel 
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Meetings and Expositions 


TECHNICAL ASSOCIATION OF ‘THE 
PULP AND PAPER INDUSTRY. Ann 
Arbor, Mich. Sept. 17-19, 194]. 

ASSOCIATION OF IRON & STEEL EN. 
GINEERS, annual convention. Cleve. 
land, Ohio. Sept. 23-26, 1941. 

SOCIETY OF AUTOMOTIVE ENgcI. 
NEERS, national tractor meeting. 
Milwaukee, Wis. Sept. 25-26. 
1941. 

AMERICAN MINING CONGRESS. an. 
nual metal mining convention and 
exposition. San Francisco, Calif 
Sept. 29-Oct. 2, 1941. 

ELECTROCHEMICAL SOCIETY, semi- 
annual meeting. Chicago, III. Oct. 
1-4, 1941. 

POWER & MECHANICAL ENGINERR- 
ING EXPOSITION, Chicago, Ill. 
Oct. 6-11, 1941. 

AMERICAN SOCIETY OF MECHANI- 
CAL ENGINEERS, fall meeting. 
Louisville, Ky. Oct. 12-15, 1941, 

AMERICAN SOCIETY OF Too. EN- 


GINEERS, semi-annual meeting. 
Toronto, Canada. Oct 6-18, 
1941. 

AMERICAN WELDING SOCIETY, an- 
nual meeting. Philadelp! Pa. 
Oct. 19-23, 1941. 

AMERICAN GEAR MANUFACTURERS 
ASSOCIATION, semi-annt eet- 
ing. Chicago, Ill. Oct )-22, 
1941. 

AMERICAN INSTITUTE OF MUINING 
& METALLURGICAL ENGINEERS, 
fall meeting of Institute of Metals 
Div. and Iron & Steel Div. Phila- 
delphia, Pa. Oct. 20-22, 141. 

AMERICAN GaAs ASSOCIATIO an- 
nual convention. Atlantic City, 


N. J. Oct. 20-24, 1941 
AMERICAN SOCIETY FOR METALS, 


annual meeting. Phi phia, 

Pa. Oct. 20-24, 1941. 
NATIONAL METAL CONGR! AND 

EXPOSITION. Convention Hall, 


Philadelphia, Pa. Oct. 20-24, 
1941. 
Wire ASSOCIATION, annua) ineet- 
ing. Philadelphia, Pa. Oct. 20- 
24, 1941. 











WANTED 


several ELECTRIC INDUC- 
TION AND ARC FURNACES 
any size. Box MA-25. 










FREE SERVICE DEPARTMENT 


Replies to box numbers should be ad- 
dressed care of METALS AND ALLOYS, 
330 W. 42nd. St., New York. 


METALLURGIST WANTED: Young, res” 
petent _————— with 
commercial experience ; \ 
steel analysis. Plant located in Union pregen 
N orking conditions and equipment 

excellent. Box MA-26. 


two or more years 
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. Shop notes 





Furnaces for Tool Hardening 


by Walter A. Schlegel 
Carpenter Steel Co. 


In tw evious articles on hardening tool 
steels (August 1940, page 226, and Decem- 
ber 1940, page 836), we stressed the de- 
sirability having a slightly “oxidizing” 
atmospher. for hardening certain tool steels 
and outli:<d some simple, practical methods 
of checki:¢ atmospheres for specific steels. 

Atmo re practice is, of course, con- 
siderably .ffected by the type of furnace 
used for ‘ool hardening. The comments 
that foll are, therefore, intended to in- 
dicate th’ main “atmospheric” features ot 





the furnacc-types with which the heat treat- 


ing engincer is concerned. 

In an electric muffle furnace with nothing 
but the room atmosphere, this atmosphere 
will not remain constant when a tool steel 


charge is inserted and the furnace closed, 
but will gradually become decarburizing. 

One way to counteract this is to put a 
small hole in the bottom and another in 
the top of the furnace, so that a slow draft 
of air will flow through the furnace. The 
resulting ‘atmosphere,’ although scaling, 
will not be decarburizing to those tool 
steels that require an oxidizing atmosphere 
(see the August 1940 issue). 

An optional corrective is to insert a 
small Bunsen gas burner in the bottom of 
the furnace. put a vent in the roof, and 
control the atmosphere by adjusting the 
burner and testing with wood blocks, gas 
torch or a lump of soft coal (according to 
the type of steel treated) as outlined in 
the previous articles. 

With electric muffle furnaces of the gas 
Curtain type, it is easy to operate on the 
oxidizing side and then determine the at- 
mosphere by the wood block (or soft coal) 
method. When the manometers on such a 
furnace have once been calibrated, the 
Proper atmosphere can be duplicated at will 
¥ feturning to the same manometer set- 
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tings as originally established. 

Gas fired semi-muffle furnaces are, of 
course, excellent for this type of harden- 
ing, especially on the oxidizing side. A 
practical essential is to have an inspirator 
installed, if one is not already attached. 
This is an inexpensive device sold by fur- 
nace and accessory manufacturers to mix 
the gas and air before it enters the furnace. 

An adjusting screw is provided to con- 
trol the mixture to any degree of oxidizing 
or reducing. Also, when an inspirator is 
used, only one valve is needed to control 
the furnace temperature, and the atmosphere 
is not changed every time furnace tempera- 
ture is adjusted. 

Oil-fired semi-muffle furnaces are very 
satisfactory for those tool steels that require 
an oxidizing atmosphere. It should be re- 
membered that the appearance of a flame 
at the ports is not necessarily an indica- 
tion of a reducing atmosphere with oil- 
fired furnaces. Wood blocks should be 
used to check the atmosphere. 

Controlling both temperature and atmos- 
phere by means of two separate valves (oil 
and air) is as difficult with oil-fired as 
with gas-fired furnaces. Some oil burners 
on the market automatically maintain a 
constant oil-air ratio and allow the 
temperature to be controlled by a single 
lever. 

Pure carbon muffles are available for 
tcol hardening. They generate their own 
atmosphere from the partial oxidation of 
the muffle. This atmosphere tends to ap- 
proach about 34% CO, and is probably a 
reasonably pure mixture of carbon mon- 
oxide and nitrogen. These muffles are 
normally used for hardening temperatures 
between 1700 deg. and 2400 deg. F., and 
will produce work free fromm decarburiza- 
tion or scale within this range. 


Precautions in Handling 
Carbide Tools 


by James R. Longwell 


Carboloy Co., Inc. 


In view of the tremendous increase in 
usage of carbide cutting tools and the large 
number of newly trained men being em- 
ployed, particularly in connection with 
speeding defense production, we are re- 
producing herewith a table of simple “‘do’s”’ 
and “don't's’’ to remember in connection 
with such tools. 

While these precautions do not cover all 
carbide problems, their observance will as- 
sist engineers in charge of tool departments 
and machine operations in vastly reduc- 
ing tool spoilage and breakage, and im- 
proving performance. 


AVOID IF POSSIBLE 


Avoid using rocker Use flat, rigid base 
support under tool 





Avoid setting tools ex- 
cessively above or 
below center line 


Avoid use of hammer 
on cutting end of 
tool 


Avoid use of inclined 
tool holders 


Never have tool 
against work when 
tightening clamping 
screws 

Avoid use of pointed 
clamping screws 

Never leave excessive 
overhang 

Never dip tool in any 
liquid while tool is 
hot 

Never use weak 
stream of coolant 


Never sto spindle 
before Tieenaaging 
feed 

Never use “any old 
wheel” for grinding 
carbide tips 


Never run a carbide 
tool until it won't 
cut any more 

In grinding carbide 
tips, don’t hold tool 
motionless against 
the wheel 





Set tools of approxi- 
mately 1/32 in. of 
center line 

If necessary, set tool 
short of desired 
length and adjust 
from rear 


Use _ tool-holders — de- 
signed to hold _ tool 
on horizontal plane 


Back out tool when 
tightening clamping 
screws 


Use dog-point or flat 
clamping screws 
Cut overhang to mini- 

mum 


Always allow tool to 
cool naturally 


Use generous coolant 
flow. If possible 
force coolant under 
chip and _ against 
cutting edge 

Always disengage feed 
before | stopping 
spindle 


Always use_ silicon 
carbide or diamond 
wheels for grinding 
tip 

Sharpen carbide tools 
at regular intervals 
to get longest life 


Keep tool moving 
across wheel when 
rindin to avoid 
Cosfieal overheat- 


ing 





(Continued on page 342) 
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If tools chatter, look for: 


(1) Excessive tool overhang 

(2) Insufficient end cutting edge 
angle 

(3) Too large a tool nose radius 

(4) Insufficient feed 

(5) Too much tool clearance (tool 
relief angles) 

(6) Rake angles too large (decrease 
as a last resort) 

(7) With hand feed on plunge cut 
tools (grooving, cut-off, etc.) 
increase rate of feed in propor- 
tion to increase in rate of speed. 
(Example: If you double the 
speed, double the rate of feed.) 

If tools wear rapidly, look for: 

(1) Insufficient feed, causing rub- 
bing action 

(2) Insufficient clearance (tool re- 
lief angles) 

(3) Excessive chatter and vibration 


To facilitate inspection of repair-weld 
jobs on cracks in hard-to-see places, simply 
paint over the welded area with aluminum 
paint. It will then be easy to see if the 
welded spot has cracked or checked. 


The Stabilizer, 
Lincoln Electric Co. 


Bronze-Welding Cast Iron to Steel 


by E. Grigis 
Linde Air Products Company 


An effective and economical procedure 
for bronze-welding steel to cast iron is 
demonstrated in the fabrication of a type 
of piston ring designed to provide positive 
sealing action and thus to prevent loss of 
compression within the cylinder. 

The feature of this ring is a lug which 
is welded to one end of the piston ring in 
such a way as to act as a tongue to cover 
the gap in the piston ring at all times as 
it expands and contracts against the cylinder 
wall during the movement of the piston. 
In the bronze-welding of this lug (which 
is of steel) to the ring (made of nickel 
cast iron) the use of a flux containing 
finely-divided spelter not only speeds the 
tinning action, but also reduces the amount 
of rod and flux necessary. 

Prior to the present procedure for join- 
ing the steel lug to the cast iron ring, 
several methods of soldering, brazing, and 
welding with a cast iron rod had been at- 
tempted. Cast iron welding had produced 
hardened spots that were difficult .to ma- 
chine, while soldering and the method of 
brazing employed had resulted in excessive 
use of rod and heating time. 

However, by using a special cast iron 
brazing flux, (Oxweld cast iron brazing 
flux) which, with its low-melting-point 
spelter, overcomes the tendency of a nickel- 
iron base metal to resist the bronze-weld- 
ing action, and bronze welding rod, the 
operating time per ring was reduced from 
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3-5 min. to 28 sec. Only 1 in. of \%-in. 
rod and a small amount of flux are neces- 
sary per ring. Such a bronze weld has a 
greater strength than that of the cast iron 
base metal, and the bronze strip left on the 
outside of the finished lug provides a bet- 
ter anti-friction area than does the cast 
iron. Moreover, the excess bronze deposit 
is easily machined during the finishing 
operations, 

The flux is thoroughly mixed with water 


_and applied to both the underside of the 


lug and the insert surface of the piston 
ring. Lug and ring are then clamped to- 
gether in a suitable jig. One operator, 
using a blowpipe with a No. 8 head, heats 
the top side of the lug, while a second 
operator, using a similar blowpipe, heats 
the outside area of the ring. 

The spelter in the flux melts at a com- 
paratively low temperature. When the 
spelter begins to flow, the bronze rod is 
added by the first operator. Melting at a 
higher temperature, the bronze begins to 
flow into the seam between the lug and the 
ring, displacing the spelter, and, when it 
appears that the bronze is flowing through, 
the second operator removes his flame. 

On completion of the bronze-welding 
operation, each ring is first rough-machined. 
It is then placed on a mandrel for holding 
12 or more rings for finish-machining. 


For machining plastics, one company re- 
ports that hard aluminum bronzes (e.g. 
Grade 20 Ampco Metal) have proved very 
satisfactory for tool bits. In one case, an 
aluminum bronze tool bit was in as good 
condition after facing and turning a 24/2 1m. 


0.d., 2 in. long plastic cylinder, as before. 
Ampco Metal, Inc. 


Solder in Granular Form 


by L. Kasper 
Steel Heddle Mfg. Co. 
Very often for both shop and experi- 


mental purposes, a quantity of solder in 
finely granular form is required. Filing the 











the mermaids,  mint-juleps 


sent to this department yet. 





Now that the summer is over and 


mosquitoes are mere memories. 
must have quite a collection of prac- 
tical, time-saving, trouble-saving 
money-saving ideas that you haven't 


Remember, we pay for all original 
SHOP NOTES published. Maybe it 
isn’t exactly a windfall, but it does 
help with the taxes!—Th¢ Editors. 
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solder to produce such material is ordinarj- 
ly too expensive. The following unique 


method has been employed by us 
work. 

The solder is melted in a ladle 
permitted to cool almost to the 


point, but not sufficiently to preve 


ing. A piece of closely woven 
spread over the open end of 
then pushed down into the bo 
a receptacle into which the 
poured. 

Then, the ends of the clot 
with one hand to form a rudi 
with which the solder is lifted 
box. With the cloth held i: 
as shown in the illustration 
molten solder is kneaded wit 
hand, which is protected with 

The kneading is continued u: 
der has cooled, and results i: 
tion of fine granules. The 
ticles can be screened out for 

Although this method is on 
not occur to the average u 
nothing mysterious or startl: 
The agitation of kneading m« 
solidification in one mass 
solidification in small particl: 


Strong caustic cleaners should 


for such 


and then 


freezing 
nt pour- 
cloth is 


box, and 
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ntary bag 


it of the 
1e hand, 
1e semi- 
e other 
ve, 
the sol- 
forma- 
ser par- 
melting. 
hat may 
there 1s 
bout it. 
prevents 
permits 


never be 


used in the cleaning of shells, shell cases, 
cartridge cases, etc., not only because they 
are hazardous, but also because they stain 
copper, preferentially remove zinc from 
brass, cause pitting, are difficult to rinse 
and may result in the formation of un 
stable alkaline picrates within the shell. 


“Munitions Cleaning Handbook, 
Magnus Chemical Co., Ine. 


Stress-cracks developed in the deep draw- 
ing of rapid-work-hardening materials like 
Monel, Inconel, nickel, etc., may b¢ avoided 
by leaving a small flange to reinforce the 
rim of the shell, particularly with hard- 
temper blanks. Rough edges on the blanks, 
and wrinkles formed about the rim during 


early draws, are other causes 
cracking. 


of stress 


~ Bulletin T-19, 
International Nickel ©o., 
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1. Production 


Blast Furnace Practice, Smelting, Direct Reduction and 
Electrorefining. Open-Hearth, Bessemer, Electric-Furnace 
Melting Practice and Equipment. Melting and Manufac 
ture of Non-Ferrous Metals and Alloys. Soaking Pits ana 
other Steel-Mill and Non-Ferrous-Mill Heating Furnaces 





Physical and Machete ‘Properties (including Fatigue 
and Creep). Corrosion and Wear. Engineering Design 
of Metal-incorporating Products. Selection of Metals and 
of Metal-Forms: Competition of Metals with Non-Metals. 
Specific Applications of Metals and Alloys. 


4. Testing and Control 


Physical and Mechanical Property Testing and Inspec- 
tion. Routine Control and Instrumentation. X-ray and 
Magnetic Inspection. Spectrographic and Photoelastic - 
Analysis. Corrosion- and Weat-Testing. Examination of 
Coatings. Surface Measurements. Metallographic Struc- 
ture and Constitution, — ; | | 















The capacity of liquid iron-nickel alio s 
to dissolve oxygen corresponds practical} 
to that of pure iron. The small quantities 
of dissolved carbon are precipitated duri 
solidification along the grain boundaries 
The solubility for oxygen increases rapidly 
only for less than 1% Fe. An alloy ar 
2.1% Fe and 0.73% O, has an almost 
purely eutectic structure. 

The miscibility gap starting from the 
liquid system Cu-CuxO extends into the 
concentration range Cu-Ni-NiO-Cu.0 up 
to a content of 40% Ni. The solubility of 
copper for oxygen was found to be at least 
2.5% at the temperature of the monotectic 
The solubility of liquid copper with about 
20% Ni for oxygen corresponds approxi- 
mately to that of pure copper. 

With increasing nickel conte 

Blast Furnace Practice, Smelting, Direct Reduction bility for chivaan baldness cal ba son 
and Electrorefining. Open-Hearth, Bessemer, Elec- Ni gp fo An ee of nickel 
Sel a é ' ro in the liquid copper-nickel-oxide phase js 
tric-k urnace Melting Practice and Equipment. Melt- possibly cay beyond 65% Ni in he saad 
ing and Manufacture of Non-Ferrous Metals and Al.- ing alloy because of the greater affinity of 


loys. Soaking Pits and other Steel-Mill and Non- nickel for oxygen. Ha (1) 
Ferrous-Mill Heating Furnaces. Steel and Non-Fer- la. Ferrous 

rous Rolling, Wire Mill and Heavy Forging Practice. 
Foundry Practice, Furnaces, Equipment and Materials Blast Furnace Developments 


7 aie , ‘ “TECHNICAL PAPERS OF THE AMERICAN 
Manufacture of Die Castings. r Iron & STEEL InstTITUTE.” Blast Fur- 


nace & Steel Plant, Vol. 29. Jul 1941, 
pp. 710-711. Conference t 














Oxygen in Nickel-Bearing Melts nickel melts was studied when oxygen was The 


[ue Action oF Oxycen on Iron- blown on to their surfaces at 2200°-2400 sessions of the general meeting of the Am. 
NICKEL AND Copper-NICKEL MELTS F.; at these temperatures the reaction of Iron & Steel Inst.. held recently in Nae 
(“Ueber die Einwirkung von Sauerstoff oxygen with the melt takes place very York City, comprised a series of brief 
auf Eisen-nickel- und Kupfer-Nickel- rapidly. The miscibility gap extending from question and answer papets. Two of these 
an oye gg - VON ne > _ the system Fe-FeO is closed in the range 
BACH & , JEITGEBEL. Tech. Mitt. Ra. WI. Wi ye , fore ach- one . . 

Krupp, Forschungsber., Vol. 4. Apr. tobe sory been gi gral ree The first or discussed adh ‘. hat are 

1941, pp. 37-44. Research. & the para: system. INI-IND. the principal factors that affe: life of 

be removed from iron-nickel melts down a blast furnace lining, and what improve- 

The behavior of iron-nickel and copper- to about 0.13% in this manner. ments have been made that have prolonged 
furnace lining life?’ 

Mr. Wm. A. Haven, of Arthur G. Me 
Kee & Co., discussed this question. The 
GEES Bea ae most serious cause of lining failures at one 

USE time was probably faulty distribution of 
ore, coke and limestone on the top of the 
MOORE RAPID stacks when charging with the carlier types 
of skips and buckets. The trouble was 
solved by perfecting the design of top 
charging equipment. The steady advance- 
ment in all phases of coke nufacture 


have also improved the distribution of stock 
at fe A Cc ia % in the furnaces. 


Breakouts are now rare owing to im 
provements such as better coke and re- 
for fractories, better hearth and bosh design, 
better application of hearth and bosh cool- 
MELTING ing, and better casting equipment. 

The brick manufacturers have solved the 
REFINING problem of chemical disintegration of brick- 
work. However, the best linings are 
SMELTING affected by the skill of the brick masons, 
weather conditions when installed, provi- 
sions made for expansion, and carefulness 
of the management in the drying-out, blow- 
Illustration shows top charge type LEC- ing-in and blowing-out periods. 
TROMELT furnace with roof raised and Other factors affecting the lining life are 
rotated to one side to permit quick : ns SS a cid slags 
charging with drop bottom buches. the use of excessively basic or act g 
and the practice of hard driving or over 
blowing. ; 
CT : : ; , The life of a furnace lining expresse 
LECTROMELT furnaces offer the rapid and economic means for bye ito of metal produced bee anal in- 


the production of plain carbon and alloy steel ingots and castings creased since 1880. Then, a run of 105,- 
a «s eal lleable j 000 tons was a record; now, several furn- 
as well as gray and malleable irons. Top charge and door charge aces are reported to have made more than 


types are both available. LECTROMELT furnaces are built in 1,500,000 tons and are still not ee 
; -apacities 2 inal The second question, discussed by E. &. 
standard capacities from 25 pounds to 100 tons. Write for details. Miller, was: “What results have been 
tained by conditioning the air used in “= 
rT furnaces?"’ No definite statements can P 
es or LECTROMELT FURNACE CORP. made on the results obtained from the ait 
Foot 32nd St. Pittsburgh, Pa. conditioning of blast furnaces. Air condi- 
tioning equipment was installed at the 
Woodward Iron Co. in 1939. The equip 


program of one of the technical 


questions are reviewed here. 
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MR. SCHMELLER, Executive Vice President of the National Bronze 
and Aluminum Foundry Co. of Cleveland, Ohio, 
writes about their New DESPATCH Aluminum 


and Magnesium Heat Treating Furnace. 








“Thank you, Mr, Schmeller, The 
industry will be interested in your 
statement about the Despatch alu- 
minum and magnesium heat treat- 
ing furnace accuracy, uniformity 
and fuel economy. Despatch 
stands ready to serve you and the 
industry in your national defense 
efforts. Mr. H. L. Grapp, 
Vice President, 
Despatch Oven 
Company 








Bs 


Write for new Bulletin 
No. 8} E. The new Des- 
patch Aluminum and Mag- 
nesium Heat Treating fur- 
nace features are diagram- 
med and illustrated with 
photographs of recent in- 
stallations. 


DESPATCH 


OVEN COMPANY minnenrotis, minnesota 
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\ Despateh Car Loading Type Furnace, one of a battery operating 
at the National Bronze and Aluminum Foundry Company plant in 
Cleveland, Ohio. This furnace accommodates up to 10,000 pounds 
net load per charge. The work chamber measures 8’ x 7’ x 15’. 
Despateh Aluminum and Magnesium Heat Treating Furnaces are 


<n cap ng any size requirement necessary. Prompt delivery is main- 
taine 

















































ment was set to maintain the moisture con- 
tent in the blast constant at 3 grains per 
cu. ft. Marked improvement in operation 
was noted. 

An installation was made on a large 
Aliquippa furnace. The daily iron pro- 
duction was approximately 5% better, and 
the coke consumption was 3% less. Normal 
coke quality was not available for these 
tests, and it is expected that the equipment 
will permit an increase of about 9% in 
iron production. (la) 


Making Steel Castings 
“THE PRopUCTION oF STEEL CASTINGS.” 
f H. Kain Found) [rade J., Vol 

} lune 1 


ty 11, py 199.4 Desctr 


ae 411-412 Tune 


Plain ladles can be used with acid steel 


if the lining is thick and adequately pr 
heated. It is usual to form a bridge of 


slag at the lip, through which the metal is 
poured. This bridge may be formed by 
the addition of sand or by using a fireclay 
brick. 

Plain ladles are not successful with basic 
steel as the slag cannot be controlled. Tea- 
pot ladles are used successfully if the spout 
is large enough and if pouring from the 
ladle is frequent or continuous. Otherwise 
the teapot is mot very successful as the 
spout tends to freeze up. The bottom- 
pour ladle is in most general use, the metal 
being poured through the nozzle at the 
bottom of the ladle which is opened and 
closed by a refractory plug. 

Four methods of molding are in common 
use, green sand, dry sand, oil sand and 
compo No coal dust or similar matter 
is used in steel sands, and permeabilities 
are consequently much higher. “Compo 
consists of a very strong mixture of re- 





Greater Production « Better Control 


The DETROIT Furnace is a fast melting unit. It produces a large 


number of heats large or small in rapid succession all day long. 


It is thereby very efficient—also flexible and adaptable to the 


foundry needs for molten metal. The quality of the product is 


second to none. For close chemical and metallurgical control 


the DETROIT Furnace with its exclusive, automatic stirring 


action under non-oxidizing conditions, simply cannot be beaten. 


But don't take our word for these claims—find out for yourself. 


Let us arrange for you to see a few of these furnaces in oper- 


ation and talk to their own- 
ers yourself. Get the low- 
down first hand from those 
who know. Write for further 
facts today. 
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DETROIT 


ELECTRIC FURNACE DIVISION 


KUHLMAN ELECTRIC COMPANY 


BAY CITY, MICHIGAN 













fractory materials such as crushed firebrick 
silica sand, carbon, old crucibles : 
bonded with fireclay. 

In the case of open heads, feeding com 
pounds are frequently employed, These 
usually either lower the melting point of 
the metal in the head through carbon ah. 
sorption, or form an insulating layer that 
prevents cooling of the top surface of the 
feeder. Most of these feeding compounds 
are made from powdered carbon. aluminum 
and calcium silicide, but chopped chaff of 
straw has been used very successfully 


etc., 


é‘ €S- 
pecially on large headers. AIK (1a) 
Superheating of Cast Irons 
*Somi FACTORS INFLUENCIN: THE 
GRAPHITIZING BEHAVIOR OF Cast [royx.” 

S. C. Massari & R. W. Linpsay. Am. 
Foundrymen’s Assoc., Preprint N 41-7 


May 1941. Research 


The effect of maximum melting and 
pouring temperatures on graphitizing be. 
havior was investigated in an iron cop- 
taining 3.60% T.C and 0.55% Si. An in. 
crease in the maximum temperature to 
which the molten metal is heated causes an 
increase in the depth of chill in a chilled 
casting. This is shown to be due to the 
progressive solution of graphite nuclei, 
which, had they remained, would act as 


centers of precipitation of 21 te during 
subsequent solidification. 
When the maximum temperature of the 


iron does not exceed approximately 2700 
F., decreasing pouring tempe: Ss produce 
a decreasing depth of chill a refine- 
ment of the mottled zone reasonably 
large casting such as a Cat eel. Ap- 
parently, the comparatively s| cooling of 
the metal in the ladle permit cipitation 
of graphite nuclei, which act cause pre- 
cipitation of more graphite n solidifi- 
cation. Cooling in the m suppresses 
nuclei formation and conseq ly pouring 
from the higher temperat yields a 
greater depth of chill. 


Iron that has been melt tempera- 
tures in excess of 2700° F bits a de- 
crease in depth of chill ar hardness 
of the mottled areas as th: ring tem- 


perature is decreased. Iron ed at such 


temperatures is particularly |iird to con 
trol, since the subsequent pouring tempera- 
ture exerts a more pronounccd influence 


on the depth of chill. This type of iron is 
characterized by a coarsely dispersed mottled 
zone, 

Care must be exercised controlling 
chill depth by controlling pouring tempera- 
ture since it is mecessary to pour at tem- 
peratures consistent with sound castings. 

Nucleation, by the introduction of an 
extraneous source of graphite into the 
molten iron, was studied. Such treatment 
markedly affects graphitizing behavior, fe 
ducing the depth of chill and causing 4 
sharp transition from chilled to gray iron. 

An extraneous source of graphite in con- 
tact with the molten iron serves to intro- 
duce nuclei that act to reduce the depth of 
chill and narrow the mottled zone. Such 
graphite inoculation is so potent that it 
necessary to compensate for it by the simul- 
taneous use of a strong carbide-stabilizing 


element, such as chromium or tellurium. 


CMS (1a) 


Fluidity of Steels 


“THe Friurity or Incot Iron AND 

Carson ANp Attoy Cast STEELS.” H. 

F. Taytor, E. A. Rominsxi & C. Ww. 

Briccs. Am. Foundrymen’s Ass0C- 

Preprint No. 41-11, May 1941. Ex- 
perimental. 


Studies are presented on the fluidity ‘ 
cast steel as measured by various types 
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OUR LABORATORY TESTS PROVE 
THAT TYGON PAINT POSSESSES 
THE GREATEST GENERAL RESIST- 
ANCE TO CORROSIVE ATTACK OF 
ANY PAINT MADE — 


BUT 


| * fi you Uy! 
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0 / WITHOUT COST OR OBLIGATION TEST 
odauce 

= TYGON PAINT IN YOUR OWN PLANT 
oats SEND TODAY FOR MULTICUP TEST SAMPLE 
tation 

€ pre- 
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yresses 

ae TYGON —the base from which TYGON the attack of corrosive fumes or condensates, 
me paint is made—is widely used as a lining for or subjected to occasional spillage. 

a de- SS whi : + d 

rdness tanks in | rich wee at subs ag st yew ‘ But test it yourself—send today for the multi- 
Ape and handled. For paint, TYGON is liquified ; 
t suc a cup testing sample and put it through any 
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test pieces, including the spiral fluidity 
mold, which was found to give the most 
accurate and dependable results. 

The experimental technique, designed for 
as complete a control of variables as pos- 
sible, is described in detail. A testing pro- 
cedure is outlined whereby it is possible 
to use the spiral fluidity mold effectively 
at the furnace for determining proper tap- 
ping times. 

The preparation of the test mold, that is, 
whether it 1s made of cement-sand or green 
or dried sand (bentonite-bonded) has no 
influence on the fluidity of cast steel as 
measured by the spiral. The length of 
spiral, when cast in naturally-bonded, green 
sand molds, is consistently longer than 
when cast in naturally-bonded, dried sand 
molds Mold washes decrease the length 





of spiral slightly but give better reproduc- 


tion of the mold cavity. 


Temperature is a very important factor in 


governing the flowing power of steel. 


Its 


relationship to fluidity is clearly shown for 
many compositions. Carbon content was 
found to affect fluidity to a small degree 
only. The effect of deoxidation, as governed 
by the amount of deoxidizer added, indi- 
cates that a certain critical amount of oxide 


is necessary for maximum fluidity. 


The basic influence upon fluidity of ele- 


ments, added for their alloying effect, 


1S 


shown to be a function of the individual 
element and follows no predictable rule. 
Within the limits of the experiments, mo- 


lybdenum, vanadium and chromium 
creased somewhat the running quality 


de- 


otf 


the steels to which they were added. while 
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HEN you choose Anaconda Electric for the base of 

Zinc die castings, you are certain of obtaining uniform, 

dependable metal. For every slab of Anaconda Electric Zinc 
is electrolytically refined and guaranteed 99.99+ % pure. 

Anaconda Electric Zinc is supplied in 50 Ib. slabs clearly 

marked “Anaconda Electric 99.99+%.”” Whenever you use 

this well-known brand, whether in small quantities or carload 


lots, you may be sure that every slab will test 99.99+ % pure. 


39392 


Shipping Point: Great Falls or Anaconda, Montana 


ANACONDA SALES COMPANY 


25 Broadway, New York 


Subsidiary of Anaconda Copper Mining Company 
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copper and nickel increased jt, 
found essential that silicon be maintai 
above a critical value, or supplemented Ey 
a suitable deoxidizer, in the interest f 
fluidity as well as soundness. = 
Manganese, in the amounts usu 
ployed in plain carbon steels, does ened 
crease fluidity at normal pouring tem ef 
tures. When used in Customary san. 
in the presence of silicon, mange 
neither increases nor decreases the <s ical 
length perceptibly. When present in hiehe 
concentrations (medium manganese or Had. 
field steels), manganese markedly increa | 
fluidity at lower temperatures jn pro se 
tion to the amount present. CMS (is) 


was 
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Furnace Types for Best Cast Iron 


Is THE MELTING FuRNAceE [I ERMIN- 
ING FOR THE QMUALITY oF ( [RON ? 
(‘“‘Bestimmt der Schmelzofen , Guse- 
eisenqualitat’”?) E. Prwowarsxt. Giess. 
erei, Vol. 28, May 2, 1941, pp, 193. 


197. Review. 


The question whether the type of melt. 
ing furnace (cupola, electric. etc.) is of 
importance for the quality of the cast iron 
obtained from it is exhaustively treated 
through a survey of the literature and the 
author's own investigations. The results 
are summarized as follows: 


Where the chemical composition index 
(C + ¥% Si) is between 2.8 6%, all 
types of cast iron have a ¢ cy, inde- 
pe ndeé nt of the kind of meit rnace, to 
have low mechanical strengt less spe- 
cial steps are taken (by | dditions, 
for example) to secure fav graphite 
formation. This strength lov is most 
noticeable for wall thicknes: inder 12 
in.; for wall thicknesses aboy 6 in. the 
deterioration of strength is |< nounced. 

A further increase in bot obtain- 
able strength and the certainty of obtain- 
ing it in the production of t iron is 
possible for carbon contents ween 2.4 
and 2.8%, independent of th of melt- 
ing furnace. The cupola the best 
chances for further consid develop- 
ment in the range of 2.8-3 turation. 

In the discussion, attentio: called to 
the fact that although hig lity cast 
iron can be produced in tl pola, it is 
probably more economical t iis in the 
electric furnace. Ha (la) 

Reinforced Cast Iron 
‘REINFORCED Cast IRON AND Its APPLI- 
cations.” N. Levanov. Foundry Trade 
J., Vol. 64, May 22, 194 p. 346. 
Extracted from an article in /’estnk 
Metallopromyshlennosti, N: 1939, 


pp. 11-18. 


The supporting capacity of cast ifon 
members may be increased by incorporating 
in them during casting a reinforcement of 
mild steel bars. 

Experimental work has shown that the 
mild steel should have a carbon content of 
0.10 to 0.25%, and should have a per 
fectly clean surface, free from rust, scale 
or other contamination. The iron should 
be poured at a temperature of 2300° to 
2516° F. 

Metallographic examination shows that 
the diffusion of carbon from the cast ifon 
into the steel produces in the latter a 
surface cementation layer, underlying which 
is a pearlite zone, while in the central 
portion the original ferrite-pearlite struc 
ture remains unaltered. In the cast son 
zone immediately adjacent to the steel, the 
structure is that of a eutectoid steel. This 
is followed by a zone having 4 sorbitic 
structure, while further away from 
reinforcement there is evidence of a tt 
duction in size of the graphite flakes. 

In furnace construction, where high dura- 
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COAL a unique feature 
in producing SILVERY IRON 


JISCO Silvery is a high silicon pig iron, which contains from 6 to 17 per 
cent of that element. The silicon is obtained principally from silicious 
iron ores. In order to reduce these ores, higher temperatures and a longer 
soaking period are necessary. 


These reactions are materially aided by the use of Jackson County Sharon 
Seam Coal. The coal lengthens the smelting time and assists in holding 
down the zone of fusion, thereby assuring the production of a high grade, 


» * * uniform iron. 


JISCO is one of the few blast furnaces in the world, using coal as well 
as coke for fuel. 


THE JACKSON IRON &STEEL Company\e< 
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bility under severe temperature conditions 
is required, this reinforced cast iron has 
been found very suitable. In structural 
engineering reinforced cast iron has been 
successfully employed for the lining sec- 
tions of the Moscow underground railway. 

Under test, these sections of reinforced 
cast iron were found to have a supporting 
capacity 40% greater than that of similar 
sections of cast iron without reinforcement 


AIK (la) 


Undercooling of Gray Iron 


“‘NOTES ON THE UNDERCOOLING OF GRAY 

Cast Iron.” AwtFrep Boyites & C. H. 

Loric (Battelle Mem. Inst.) Am. Foun 

lrymen’s Assoc., Preprint No. 41-1, May 
1941. Experimental 

Experiments were conducted to determine 
the results of undercooling irons of the 
Same composition. 

To secure uniform conditions throughout 
the test, the authors placed each charge of 
gray iron, consisting of pieces weighing 
200 gms., cut from standard transverse test 
bars after the outer skin had been removed, 
in a furnace standing at 2700° F. After 
each charge was placed in the furnace, it 
was held for 30 min. and an addition of 
1, gm. of calcium-silicon was made and 
the melt held for 2 min. at temperature. 

The metal was then removed from the 
furnace and cooled in air for 20 sec. and 
poured. The remainder of the melt was 
immediately returned to the furnace and 
held an additional 30 min. after which a 
second casting was poured. 

Decided differences in structure were ob- 
tained in the 2 castings, the metal with the 
2-min. holding time after the addition of 
calcium-silicon showing a greater number 
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Write for 
Bulletin ‘‘Mi’’ 


Gives detailed in 
formation on how 
to end non-fer 
rous metal losses. 


| MAKE THAT SCRAP PILE 
PAY YOU A PROFIT! 


Reclaim ALL metal from skimmings, slag, cinders 


the MOST EFFICIENT grinding 
method. ALL ABOVE WATER LEVEL. 


Mills and concentrates clean metal in one opera- 
tion. Only one operator required. Maintenance 
cost but 3c per ton feed. Reclaims metal at cost 
of only 4c a pound! 4 sizes—to meet every need 
of small foundry to smelter. Let us submit recom- 
mendation and costs for your individual require- 
No obligation. 


of rosettes than the metal held for 30 min. 
longer. Thermal-arrest curves were deter- 
mined on both the normal and modified 
irons and these are shown and their char- 
acteristics described. CMS (la) 


1b. Non-Ferrous 


Aircraft Die Castings 


*Sounp Die CaAsTINGsS FOR AIRCRAFT.” 
Hersert Cuase. lron Age, Vol. 147, 
June 19, 1941, pp. 41-45. Practical. 


The die casting of aluminum alloys at 
the Phoenix Machine Co. is described. As 
aluminum is affected, especially as to elas- 
ticity and elongation, by iron content, the 
effect of the iron content is minimized by 
keeping the casting temperature as low as 
possible, and by using the ‘“‘cold chamber’ 
type of machine in which the hot metal is 
in contact with the steel for only a short 
time. 

In this method the object is to keep the 
alloy so close to its melting temperature 
that, although sufficiently liquid, it is real- 
ly in slush-like form. As the metal is less 
liquid, more pressure is applied to force 
it into the die. This higher pressure seems 
to produce sounder castings. 

To secure castings of maximum density, 
the following variables must be considered: 
(1) the alloy used; (2) temperature of 
metal injected; (3) rate and manner of 
metal flow in die; and (4) pressure ap- 
plied during injection. 

As to the first variable, the alloy selected 
is that giving the characteristics desired. 
Therefore, it may be necessary to experi- 
ment to find the right alloy for a certain 
purpose. The rate and manner of metal 
flow depend upon gating and direction of 















and sweepings with 


DREISBACH ENGINEERING CORP. 


527 Fifth Ave., 
New York, N. Y. 


45 Warburton Ave., 
Yonkers, N. Y. 








These mills have re- 
covered mittions of 

pounds of metal since 1914— 
and show a net annual return on invest- 
ment of from 70% to 150%! 











flow; temperature of die and 
size and location of air vents: 
ness of casting; and pressure 
these can be controlled but onl 
ence. 

According to some authorities 
in density resulting from high 
pressure is not the result of high velocity 
ot incoming metal, but is determined by 
the pressure actually exerted to overcome 
the increasing resistance to flow as the in: 
jection cycle progresses and particularly 
during the final period when filling of the 
cavity is nearing completion and rapid 
chilling is taking place. For this reason 
among others, the design of the machine 
should be such that the locking pressure 
is ample to keep the dies tightly 

The machine used is of the Lester. 
Phoenix type, designed with rigid beam to 
insure positive die locking. The absence 
of tie bars makes the dies easily accessible 
Pressure is applied by hydraulic pumps. 
Pressure as high as 22,000 lbs./in.* can be 
applied over a die cavity area of 40 in? 
The same type of machine is used for die 
casting magnesium. VSP (1b) 
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Electrolytic Manganese 


EXPERIMENTS WITH THE ELEcrRoLyTIC 


DEPOSITION OF MANGANESE FROM Man. 

GANESE CHLORIDE SoLuTions. G. THAn- 

HEISER & R. Hvupowtp. Mitt. Kaiser. 

Wilhelm-Inst. Eisenforsch. | dorf, 

Vol. 23, No. 1, 1941, pp In 

German. 

A survey of the literature indicated that 
the deposition of manganese from sulphate 
electrolytes is not entirely satistactory, as 
sometimes the deposited mate contains 
much sulphur. The deposition from pure 
manganese chloride electrolyt ilso was 
not satisfactory because of the quick de- 
terioration of the electrolyte . the low 
yield of manganese. 

The addition of ammonium | \loride im- 
proved conditions considerably: the best 
results were obtained with high manganese 
concentration in the electrolyte (47-82 g. 
Mn/1.) and high ammonium ride con- 
tents (160 g./1.). 

The influence of ammonii chloride 
concentration in the electrolyte on the re- 


sults of manganese deposition is greater 
than the influence of the mang:nese con- 
centration. Electrolytes with high am- 
monium chloride concentrations give even 
at low manganese chloride concentrations 
comparatively satisfactory depositions while 
with high manganese chloride but low am- 
monium chloride contents no satisfactory 
results could be obtained. Also, the life of 
the electrolyte increases with increasing 
ammonium chloride content. 
The best current yields were obtained 
with 10 amp./dm.2 The pH value of the 
electrolyte changes during electrolysis to 
the acid side and can be maintained in the 
desired range only by continuous ammonia 
additions. The temperature of the bath can 
be kept at 70° F. but even at 107° F. satis- 
factory manganese depositions were ob- 
tained. 
The time of the removal of the deposit 
from the cathodes is very definite and 1s 
indicated by a characteristic discontinuity 
in the deposition curve; at this point - 
deposit starts to come off the cathode an 
is attacked by the electrolyte. No satis 
factory deposits can be obtained without 
use of diaphragms, and the best results 
are obtained if manganese is deposited in 
a fine-crystalline, dense form. , 
Cathodes of copper can be used, but the 
material of the cathode is of less we 
portance on the deposit than the see's" 
of the cathode (polishing, etching, oe! 
Polished surfaces that are subsequently 
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asing illustration. 

oa Solvay Dustless Dense Soda Ash combines 
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is to » . 
n the es It is a dense, uniform and compact product 1. for control of sulfur outside the furnace. 


nonia AL: . . . 
and which is easy to handle. 2. for routine control of sulfur resulting from 
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bg 2] It is dustless, resulting in minimum loss adjusted slag practice to produce greater 
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weakly etched seem to give the best results. 
The current efficiency can under the best 
conditions be as high as 50-70%. The 
current density can be as high as 40 
amp./dm.?, even at high temperatures 


(140° F.). Ha (1b) 
Equipment for Melting Aluminum 
“PLANT FOR THE MELTING OF ALI 
MINIUM AND Its Attoys.”’ Foundry 
Trade S Vol. 64, May 2 1941, pp. 

297-298 Descriptive. 


Melting furnaces for aluminum and its 
alloys range in size from those with an 
aluminum capacity of 50 Ibs. or less, up 
to equipment capable of melting 20 tons 
or more. For charges up to Y ton, cru- 
cible furnaces are most conveniently used, 
while for those above 2000 lbs. reverbera- 
tory furnaces are more satisfactory. 

Aluminum and its alloys are, in the 
molten state, powerful reducing agents, 
and, in the presence of silica and iron 
oxide, may abstract oxygen from these 
compounds. For hearth-type furnaces, 
sillimanite or high-grade fire-clay are 
satisfactory refractories for use in contact 
with the molten metal. For crucibles, ka- 
olin-graphite or plumbago, silicon carbide, 
or close grained, well-annealed, gray iron 
are satisfactory. 

The pressed-steel pot commonly used for 
melting magnesium-base alloy cannot safely 
be used for aluminum, which exerts a 
powerful solvent effect upon iron in this 
form. Some solvent action will occur 
with the cast iron, unless the inner surface 
of the pot be treated with a protective 
wash (a 50% kaolin suspension in water, 
containing about 5% of water glass as a 
binder, is widely used) which must be 
applied to the cleaned surface daily. 


Peru BECTRIC 





Irrespective of furnace design, and of 
the alloys being melted, certain conditions 
must be satisfied. To avoid gas contamina- 
tion of the charge, the whole furnace 
structure, including crucible and lining, 
should be thoroughly dried out before pro- 
duction melting starts, by running without 
a charge or with light pilot charges; this 
operation may take from a few hours to 
one or more days. This ‘“‘curing’’ procedure 
is of the utmost importance and, with some 
system of accurate temperature control, 
must be followed for every type and size 
of melting furnace, no matter what fuel or 
heating system be used. 

Oil-fuel furnaces require careful regu- 
lation of the oil-air ratio to ensure perfect 
combustion, whilst the coke used for coke- 
fred plant should be stored in perfectly 


dry bunkers. AIK (ib) 


Magnesium Alloys 


“THe PRODUCTION oF MAGNESIUM AL- 

toys.” F, A. Fox. Metal Industry, 

Vol. 58, June 27, 1941, pp. 547-550. 
Descriptive survey. 


There are 2 general methods for the pro- 
duction of magnesium: (1) The electroly- 
sis of fused magnesium compounds, usually 
chlorides; (2) a thermic process of direct 
reduction of the oxide or carbonate. Most 
of the processes falling into these 2 gen- 
eral categories are based on the utilization 
of some form of magnesium oxide that 
may be derived either from magnesite or 
dolomite. 

Magnesite is the principal raw material 
and should contain not less than about 
93% MgCOs;. It is usually calcined. 

The most satisfactory way of using dolo- 
mite is to remove the lime. This may be 
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Type 25, all-welded Heroult Furnace 
with conical shell which materially 
increases cold scrap capacity. 















For low-cost, efficient melting and refining of all kinds 
of ferrous materials by either basic or acid process— f 


including alloy, tool, and forging steels, iron and steel el= 
castings. Any capacity from 1% ton to 100 tons; hand, 


chute, machine or drop-bottom bucket charging. 
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done by various means, chief among which 
is to decompose the calcined dolomite With 
magnesium chloride solution. 

The process that was developed in Ger. 
many, and which has since been used most 
widely in England, was based on the chlogi- 
nation of magnesium oxide by chlorine jp 
the presence of carbon. 

The chlorination of magnesium oxide jg 
carried out in a vertical furnace charged 
with calcined magnesite and carbonaceoys 
material. A stream of chlorine passes up 
the shaft of the furnace and reacts with 
the carbon and magnesium oxide. 

Electrolysis of the fused anhydrous mag. 
nesium takes place in special cells, which 
are designed to enable the chlorine to be 
irawn off from the anode chambers. The 
cell is run at a temperature above the melt. 
ing point of magnesium. The molten 
metal collects on the surface of the elec. 
trolyte at the cathode and is removed by 
hand ladles. 

The metal produced is about 99.95% 
pure. Fluxing processes are employed to 
convert this material into satsfactory in- 
gots for production. 

The metal is melted in large cast steel 
crucibles where the alloying additions are 
made. The charge is then refined with a 
refining flux. The metal is superheated 
under a cover of this flux, the temperature 
not exceeding 1475° F. 


After the superheating cy has been 
completed, the charge is cooled rapidly to 
the casting temperature of 1340°-1380° F, 


and then poured into continuous ingot- 
ting machines. 


The superheating process has pronounced 
effect in refining the grain, consequently 
improving the tensile, proof and elonga- 
tion values of the cast material. (1b) 
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rificed. Corrosion resistance is unim- 





Pen paired. Nitrogen can be easily added 
r . as high-nitrogen ferrochrome. 
chlori. 5 M F hr A N d | ed Columbium or Titanium Pre- 
rine in » MM. Perroc ome.. eW all mprov vents Intergranular Corrosion 
eilea, f A d dj h ‘ N er Steels—The 
_ 1 
sr Alloy for Adding Chromium to Steel | tee, st sounbium cr sisson 
er 30 per cent chromium and 8 to 20 
S. M. FERROCHROME is a specially developed, new alloy per cent nickel eliminates intergranu- 
" wk for making either furnace or ladle additions of chromium acltage ening Payer gegeonmaal 
which tent should be from 6 to 10 times, 
> to be to steel. It goes into solution more readily than other grades or the titanium content from 4 to 6 
z a of ferrochrome and thus helps to assure even distribution times, the carbon content. 
molten of the chromium. With this improved alloy, larger additions 
fh of chromium can be satisfactorily made in less time. Also, 
S. M. Ferrochrome yields higher recoveries of chromium. 
wan Because less of this alloy needs to be added to produce a 


Ory in- desired effect, its use conserves chromium, a strategic de- 


st steel fense material. 























OMS are One of our metallurgists will gladly call at your request 
bie to tell you more about S. M. Ferrochrome and give you 
erature practical help in its use. He can tell you also about many 
‘a other “Electromet” ferro-alloys that help to improve the Vanadium Gives Extreme 
idly to quality of steel and increase the speed with which it can Toughness To Tool Steels— Many 
a, be made. This service is backed by more than 35 year’s tool steels contain vanadium. Vanadi- 


experience in the production and use of quality ferro-alloys, um gives these steels the ability to 


sounced : , , i ae withstand extremely severe pounding 
wervo nd is available without obligation. and battering, combined with excep- 
ay tionally good resistance to cracking 
1 : 
ak ELECTRO METALLURGICAL COMPANY and warping. 
Unit of Union Carbide and Carbon Corporation Columbium Improves 4 to 6 


Per Cent Chromium Steels— 
When wrought 4 to 6 per cent chro- 
mium steels contain a small amount 
of columbium, they do not air-hard- 
en, and are more ductile even in the 


' ; : Me as-rolled state. They have higher creep 
Items of Interest working and improves weldability. strength, toughness, and oxidation 
These benefits are of particular ad- _— resistance at elevated temperatures. 


&é . . . 
about other Electromet” vantage in modified 18-8 chromium- Welding and cutting are facilitated. 
nickel stainless steels; in 25-12 
Ferro-Alloys 


chromium-nickel steels; and in 25-20 
. 


30 East 42nd Street UCC! New York, N.Y. 











chromium-nickel steels. If you want more information 


about these and the many other 
“Electromet” ferro-alloys and metals 
and the service that goes with their 
purchase, write for the booklet, 
“Electromet Products and Service.” 


Electromet 


Trade-Mork 


Ferro-Alloys & Metals 












Manganese Raises High-Tem- 
ure Ductility of Stainless 

eels — From 1% to 4% per cent 
of manganese in stainless steels of 
the austenitic chromium-nickel type 
increases their ductility at high tem- 
peratures, and thus facilitates hot- 


























Nitrogen Improves Properties 

















of High-Chromium Steel Cast- 
ings — Tests show that nitrogen in 
cast steels containing over 20 per cent 


Available through offices of Electro 
Metallurgical Sales Corporation in Bir- 
mingham, Chicago, Cleveland, Detroit, 
New York, Pittsburgh, and San Fran- 


chromium increases ultimate strength, cisco. In Canada: Electro Metallurgical 
yield point, reduction of area, and Company of Canada, Limited, Welland, 
elongation. Machinability is not sac- Ontario. 











The word “Electromet” is a registered trade-mark of Electro Metallurgical Company. 
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Drop and Hammer Forging, Drawing, Extruding, 
Stamping and Machining. Age-Hardening, Anneal- 
ing, Carburizing, Hardening, Malleableizing, Nitrid- 
ing, Surface-Hardening and Tempering. Heating 
Furnaces, Refractories, Fuels and Auxiliaries. Weld- 
ing, Flame-Cutting, Hardfacing, Brazing, Solder- 
ing and Riveting, Cleaning, Pickling, Electroplating, 
Galvanizing, Metallizing, Coloring and Non-Metallic 
Finishing. 


Grinding of Castings 


“FeTTLING ANALYSED.” CARL A. CARI 
son. Foundry Trade J., Vol. 64, June 
12, 1941, p. 391. Practical review. 


Castings are submitted to grinding oper- 
ations to obtain exact dimensions and a 
well-finished appearance, and such grind- 
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ing operations are called “snagging.” Of 
the many kinds of grinding machines used, 
the most common are floor stands and 
bench stands. 

Heavy, well-guarded, 30 in. and 24 in. 
floor stands are used for production grind- 
ing on both light and medium sized cast- 
ings. Swing frame machines are used when 





TIP HOLDERS 
A TOGGLE L 


grinding large castings and also smaller 





ones when there is a considerable amount 
of material to be removed. Portable grind- 
ers are used for smoothing rough surfaces 
and to remove small defects. 

High-speed wheels have proved success. 
ful for practically all steel castings when 
there are large shrink heads to be ground 
The cutting grains in high-speed Bakelite. 
bonded grinding wheels (9,500 s.f.p.m.) 
are subject to a greater shock than fo 
vitrified wheels running at 6,000 s.f.pm 


For soft and tough castings and pop- 
ferrous metals the grains are hard enough 
to stay sharp. On hard castings with sharp 
fins or sandy surfaces the grains dull more 
quickly and added pressure will hb. neces- 
sary to make them cut. 


More speed usually makes the wheels cut 
faster but on certain materials the abrasive 
grains will soon dull or fracture. Some 
kinds of castings and grinding methods fe. 
quire the wheels to withstand great pressure 
or shock and the softer Bakelite bond may 
not be strong enough to hold the grains: 
in such cases the harder vitrified bond is 
needed. Manganese steel castings are suc. 
cessfully ground with both high-speed and 
vitrified wheels. 

Small malleable castings such fittings 
can generally be ground cheaper with high- 


speed wheels. As high speed causes more 
grinding heat, there is a chance that some 
hard malleable castings may develop 
grinding cracks. In such cases th ‘‘Crys- 
tolon”’ {silicon carbide} type « itrified 
wheels operating at lower speeds ire pre- 
ferable. 

Gray iron castings are usua ground 
with No. 37 Crystolon vitrific wheels. 


Special grades of cast iron, suc!) as are 


used in cylinder blocks for aut mobiles, 
are economically ground with h-speed 
Bakelite wheels. \IK (2) 





ND TAPERED 


CLAMPS THE TIP AND 
PULLS 1T OUT, INA 


: sa alla 
y + 


ELIMINATES LEAKING HOLDERS CAUSED 
BY DISTORTED TAPER SEATS 
QUICK, SIMPLE AND SURE IN OPERATION 


BRIDGEPORT, 


CONN. 
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FOR BETTER WORK AT LOWER COST 
QLC.£> BERWICK ELECTRIC METAL HEATERS 


BETTER WORK. Electric heating causes less scale; hence, less 
injury to dies, better finish with less grinding and polishing. Heats 
uniformly across the diameter; hence, no hard cores to split dies. 
Metal flow is evenly spaced in upsets. Electric Eye can hold exact, 
uniform heats — no overheating or underheating. 


AT LOWER COST. No waiting time; throw the switch, the work 
starts heating. Reaches full heat in a matter 
of seconds. Every BTU in a KWH goes 
into the work. Pull the switch; expense 
stops. Eliminates intense heat, noise, 
smoke, odor. No early morning 
overtime in lighting the fur- 
nace. Far better working 
conditions, 



















































© Berwick Electric No. 3 Type 
“L” Heater heats any diameter 
from Ye” to 1”; any length heat 
from 1” up. Gives an end heat, or 
a heat at any point on the bar. 
Electric Eye; water-cooled elec- 
trodes. Other types available— 
to heat anything from a rivet to a 
thirty-foot bar. Write for descrip- 
tive literature. 


Visit our exhibit at the Iron and Stee! Exposition 


AMERICAN CAR AND FOUNDRY COMPANY 


30 CHURCH STREET, NEW YORK, N. Y. 
CHICAGO DETROIT ST. LOUIS 





1850° to 2450°F Without 


Blower or Compressed Air 


AKER small gas fired furnaces prove that high 
temperatures can be obtained without blower or 
compressed air. Noiseless. Easy to install. Economi- 
cal. There are Baker furnaces for tool rooms, for 
treatment of high speed steel and a hydrogen furnace 
for bright annealing, 

| | a brazing and soldering 


without flux. Send for 





catalogue. 


BAKER & CO., INC. 
113 Astor St., Newark, N. J. 


New York San Francisee Chicago 
‘ Ds ps = 1 
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Pre-Cleaning of Metals 


‘““How To Pre-CLean Metats.” R. W. 

MitcHe.tt (Magnus Chemical Co.) [roy 

Age, Vol. 147, May 22, 1941, pp. 52-55. 
Practical 


The pre-cleaning operation is the fe. 
moval of grease, oil, smut, pigments and 
abrasives, or polishing agents such as 
emery, lithopone, lime, crocus, rouge, etc 
The chief function of specialized pre- 
cleaning with alkaline cleaners js rapid 
penetration to the metal surface so as to 
loosen the dirt particle and render it capa- 
ble of being flushed or rinsed off with the 
regular cleaning solution. 

Factors to be considered are the effect 
of cleaner on the metal and the pH of 
solution; the latter should not be so high 
as to tarnish and discolor the surface. An. 
other factor is the rinsing quality of the 
cleaner. 

A satisfactory solution of the pre-clean- 
ing problem is the emulsifiable solvent 
method. This method depends on the use 
of an emulsifiable solvent readily miscible 
with oils, which not only degreases the 
work, but penetrates and wets the solid 
particles to such an extent that they are 
completely loosened. 

These solvents are supplied in the form 


of concentrates, to be mixed with safety 
solvent to make up the solution. The work 
is immersed at room temperature, usually 
for not more than 5 min. It is then pres- 
sure-spray-rinsed with cold wa The 
solution may be warm, but not over 140° 
F, 

Further cleaning is needed for plating 
or similar finishing operations. A hot water 
rinse is used where it is desired to have 
the work dry off rapidly. Pre-cleaning is 
important where high current density and 
anodic cleaning methods are used 

The emulsifiable solvent cleaning solu- 
tion has a long service life since it can 
stand considerable contamination without 
affecting its qualities. Work can be eco 
nomically cleaned by this method ‘f it does 
not have too many wells or poch which 
interfere with speedy and comp drain- 
age. SP (2) 


Behavior of Refractories 


*““REFRACTORIES—SOME NOTES ON EIR 
ConstTiItuTION AND Reactions.” J. F. 
Hystorp. Foundry Trade J., Vol. 64, 


June 19, 1941, pp. 409-410. R 


Oxides are the chief components of igne- 
ous rocks, slags, and refractories, and they 
may conveniently be classified according to 
their mineralogical associations and increas- 
ing electropositive character. From this one 
gets 5 groups: (a) SiO.; (b) Ct:Os, 
Al:Os, Fe:O:; (c) MgO, FeO, MnO; (d) 
CaO, SrO, BaO; (e) NasO, K20. 

Beginning with silica, the most acid 
oxide, this order of incr2asing basicity cor 
responds with general chemical properties. 
First, the valency decreases from 4 to 1, 
and second, as estimated by X-ray crystal 
analysis, the metal ionic radii progressively 
increase. 

That is, the acid oxides are characterized 
by having metal ions (charged atoms) of 
high valency and low volume, and the basic 
oxides by having ions of low valency and 
large volume. The metal ions, if they have 
the same valency and if they are about the 
same size, are interchangeable. For exam 
ple, there are the well-known association 


Ad 


of Mg” and Fe” and of Al” and Fe’. 

The further the oxides are apart in the 
basicity series the more chance there & 0 
the formation of a new mineral with dis- 
tinctive characteristics. For example, & 
perience confirms the ease of formation of 
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alkali and lime silicates, and of alkali and 
lime alumino-silicates. 

Another point of considerable importance 
is that the more basic oxide tends to dis- 
place the less basic one. Thus, the addition 
of lime to magnesium silicate displaces the 
magnesia, and calcium silicate and peri- 
clase (crystalline magnesia) are formed 

And lastly, between ions of the same 
group, or those of adjacent groups, there 
is the tendency for ionic diffusion to take 
place with the consequent formation of 
solid solutions. In silica refractories the 
effective bonding medium is normally Ca” 
with some Al” and Fe’’’. One valuable 
feature of silica is the nature of its reac- 
tion with iron oxide. In reducing condi- 
tions Fe” forms fayalite (2 FeO. SiO.: 
M.P. 2200°F.) but in normal oxidizing 
conditions the fayalite decomposes, giving 
free silica plus iron oxide. 


For some years now composite refrac- 
tories made of chrome ore and magnesite 
have been developed. The experimental 
data show that the metal ions in chrome 
ore are loosely held and can travel easily 
into any medium that allows them to do 
so. The principal source of failure in 
chrome-magnesite refractories has been 
their troublesome reaction with iron slag. 

The primary 
nesite 


constituent of all mag- 
bricks is crystalline magnesia-peri- 
clase. Periclase itself has desirable proper 
ties, such as high melting point (5000°F.) 
low solubility in lime and alkali slags, and 
high capacity for holding iron in solid 
solution. The periclase plus calcium sili- 
cate combination shows good resistance to 
attack by lime and high lime slags, but it 
is rapidly destroyed by magnetite and by 
slags high in acid oxides. AIK (2) 


Still Tank Pickling 


“‘A Brier Discussion or Stitt TANK 

Pickiinc.”’ James P, ApRoperts (Lock- 

heed Aircraft Corp.) Monthly Rev. Am. 

Electroplaters’ Soc., Vol. 28, Apr. 1941, 

pp. 271-278. Practical. 

Formulas of typical pickling baths for 
brass are given. Of these, the bichromate 
pickle is not suitable for use prior to 
nickel plating because it causes poor ad- 
herence. This difficulty is overcome by 
following the pickle with a cyanide dip. 

The author discusses the use of sulphuric- 
hydrofluoric acid mixtures for pickling iron 
castings and the use of ferric sulphate- 
hydrofluoric acid mixtures for stainless 
steel. The use of promoters such as ar- 
senic or mercury, which are employed to 
hasten the action of acid is being discour 
aged because it also increases the hydrogen 
embrittlement of the steel 

The importance of inhibitors is empha- 
sized. Specifications for a satisfactory in- 
hibitor require that it be non-staining and 
free rinsing, creating no tarry or oily film 
in the bath. It must be non-foaming and 
give rise to. no toxic fumes in the pickling 
tank, such as hydrocyanic acid, phosphine 
or arsine. The effectiveness of an inhibitor 
may be determined by comparison with a 
standard inhibitor, such as diorthotolylthi- 
ourea. AB (2) 


2a. Ferrous 


Furnace Atmospheres 


“CARBURIZING AND DECARBURIZING.”’ 

F. A. Locke. Jron Age, Vol. 147, June 

12, 1941, pp. 41-44. Practical review. 

Surface carburization and decarburiza- 
tion of steels at elevated temperatures de- 
pend on several factors. In general, car- 


WHAT WOULD IT COST YOU TO MAKE 


CHUCK JAWS TO HOLD THIS PIECE ? 





To make chuck jaws to hold this die cast brass 
part by the usual fitting and filing methods 
would be a slow, tedious task. And for most 


purposes the cost would be prohibitive. Yet you 
can produce durable chuck jaws of extreme ac- 
curacy for this job, using the CERROMATRIX 
METHOD, for less than ten dollars—total cost 
of material and labor. This sound, workmanlike 
process of making chuck jaws makes it econom- 
ical to use them on many operations previously 
forbidden because of their relatively high cost. 

—7 | The increased availability of chuck jaws 
produced by the Cerromatrix Method 
makes it possible to improve the speed 
and accuracy of many machining opera- 
tions where the same part is made in 
quantity. The process is described in de- 
tail in a new illustrated folder, together 
with several other interesting jobs. Send 
for it today. 





SEND FOR THIS 
FOLDER TODAY 





CERRO DE PASCO COPPER CORPORATION 


40 WALL STREET 


NEW YORK, N. Y. 


BRITISH ASSOCIATES: MINING & CHEMICAL PRODUCTS LTD., LONDON 
CANADIAN DISTRIBUTORS: DOMINION MERCHANTS LTD., MONTREAL 
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bon monoxide and methane produce car. 
burization, and oxygen, hydrogen (moist) 
water and carbon dioxide produce decar. 
burization. Hydrogen and carbon monox. 
ide should be in amounts 10 times as large 
as those of water vapor and carbon dioxide 
respectively, in order for the steel to he 
safe from decarburization by the last two 

It is possible to attack carbide without 
affecting the iron of steel and also to 
decarburize without scaling. Thus, in 
open-firing it is better to have an oxidizip 
flame and allow scaling to absorb the 
decarburizing areas. 

The use of dissociated ammonia re- 
quires a liquid-sealed retort and complete 
dryness of gas. The use of partially com. 
busted gases permits a less efficient seal 
and retort than required with dissociated 
ammonia. However, this kind of gas can 
produce carburization and decarburization 
in many steels at certain temperatures, 

Pure nitrogen, if used, must be em. 
ployed in large quantities as it can over. 
come oxygen only by a mechanical flush. 
ing action. The other alternative is to 
purge the nitrogen with some other gas 
which is less expensive and more active. 


VSP (2a) 
Heat Treating Stainless 

“HEAT TREATMENT OF s NLESS 

Stee..”’ G. B. BERLIEN S Vol. 

109, Aug. 4, 1941, pp. 74-7¢ tical, 


Heat treatment is an import tactor in 


fitting stainless steel for use gher car- 
bon stainless steels must be lened for 
maximum physical properties | low-car- 
bon, high-chromium, nickel st must be 
annealed for working to obt naximum 
stainless properties. 

In hardening stainless steel practice 


of preheating is important irge Sec: 
tions should have a first pre! of about 
1000° F., allowing ample tim soaking, 
followed by a raise in te ature to 
1450°-1525° F. 


Small sections started at 14 F, should 
be held at heat for from 2 to 10 times as 
long as one would heat a > of tool 
steel at this temperature. Pr ts of 4-5 
hrs. are sometimes used whet maximum 
impact hardness combination lesired. 

Transferring to the hardening ‘emperature 
in another furnace is preferable. The fur- 
nace atmosphere, for best results, should be 
reducing. Hardening temper.i‘ures range 


from 1800° F. for 0.12% C(ISL. 403, 
410 and 416) to 1925° and 1950° F. for 
1.10% C(1S.1. 440). 

Oil quenching is recommended for 
hardening all carbon ranges, while ait cook 
ing can be used where difficult sections of 
warpage require it. 

Parts of 0.12% C type can be straightened 
cold; parts of higher carbon ranges Cap 
be removed from the quench at 400°-500 
F. and straightened by press 

Stainless steels ‘should always be tem 
pered after hardening. The low carbon 
ranges show little loss in hardness up to 
700° F., but a draw of 300° F. for 3-6 
hrs. is usually used. As_ the drawing 
temperature is raised on higher @ 
ranges, the hardness drops. The range 
of 800°-900° F. is most always avor 
asebeing a brittle range. {/? should be 
pointed out that the chromium steels = 
referred to above, and not stainless steels 
in general. 

All or AE that can be hardened by 
heat treatment has decided sir ee 
properties. Parts that have been for 
should always be annealed or normalized. 
The annealing of the hardenable ge 
of stainless may be carried out by slow 
heating to 1550° F. in a non-carburizing 
pack and cooled in the pot after 
normalizing operation. 
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with a 





Brass saw fittings cleaned ot o saving 
of 25% with ao Pennsolt Cleoner. 


| DISTON 


famous maker of saws, 


NNSACT 























By changing to a Pennsalt Cleaner about two years ago, 
Henry Disstom & Sons, Inc., leading manufacturer of saws aie 
other tools, achieved remarkable savings. 


The cleaner is used to remove cutting oils from brass fittings 
for the handles of Disston saws before polishing the brass or nickel- 
plating. With this Pennsalt Cleaner, Disston saves three ways: 


] Initial cost of cleaner is about 25% lower. 


2 Less cleaner is required to handle the same volume of 
cleaning. 


3 Labor costs have been reduced. With the previous cleaner, 
Disston had to use steel balls in the tumbling operation 
and then sort out the balls from the brass pieces after 
‘cleaning. With the Pennsalt Cleaner, no steel balls need. 
be used... sorting is eliminated. 


Since cleaning requirements vary from one plant to another, 
we have many Pennsalt Cleaners... each with proved power to 
make metals “‘come clean” quickly and economically. 


Have you checked your metal cleaning ope rations lately ? 
If not, we would be glad to have your permission for our service- 
man to call on you. If he can’t serve you, he will frankly tell you 
so. Write today to Department G, Pennsalt Cleaner ‘Division, 
Pennsylvania Salt Manufacturing Co., Widener Bldg., Phila- 
delphia, Pa. Stocks of Pennsalt C leone in Boston, Chicago, 
Hartford, Philadelphia, Pittsburgh, Providence, Springneld, 
Mass., St. Louis, Wyandotte and Tacoma. 


\a/ PENNSYLVANIA SALT 
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STEEL PARTS 


On a Production 


Basis! 


@ The simplicity of the Houghto- 
Black process makes it readily 
adaptable to the production line. 
Comprising a single-bath treat- 
ment at 290°-295°F., this process 
makes possible rapid production 
blackening at low cost. 


With defense demands restricting 
the use of alloyed steels and vari- 
ous platings, the Houghto-Black 
method offers a timely process, giv- 
ing steel parts an even, lustrous 
black color, resisting oxidation and 
improving appearance. 


Houghton is set up to render indi- 
vidual assistance through its engi- 
neering staff to concerns desiring 
to test this process in their own 
plant. Ask the Houghton Man for 
full details, or write— 


E. F. HOUGHTON & CO. 


PHILADELPHIA 


Chicago Detroit 


HOUGHTO - BLACK 








The 18-8 group of stainless have cold 
work hardening properties, and annealing 
here means restoring a solid solution of 
carbides in the matrix. A rapid quench 
from 1850° F. is required. Water is used 
whenever the danger of warpage is slight, 
and oil is used when the section is fairly 
light. (2a) 


Best Structures for Machining 


“RELATION BETWEEN MICROSTRUCTURE 
AND MACHINABILITY.” NORMAN E. 
WotpMan (Eclipse Aviation Div.) Iron 
Age, Vol. 147, June 19, 1941, pp. 37- 
40; June 26, 1941, pp. 44-49. 


gation. 


Investi 


In the manufacture of small aircraft 
gearing, the machining operations consist 
of automatic machining; drilling, forming 
counterboring, ream‘ng, cutting off; broach- 
ing; roughing and finishing; turning; gear 
cutting; and roughing and finishing. Each 
operation requires a specially designed tool 
made from the required alloy and heat 
treated to a definite hardness. 

The steels used for highly stressed air- 
craft gearing are usually oil-hardened 
types, such as S.A.E. 6150, 3250 and 4350. 
The steel that machined best in the auto- 
matics had a coarse spheroidized structure, 
while the steel most difficult to machine 
had a laminated-pearlite structure. A close- 
grained spheroidized structure dulled the 
tools more readily and developed more heat 
during machining than the coarse open- 
grained structure. 


To determine the best microstructure to 
use communications were sent to various 
chief metallurgists. The replies verified the 
author's opinion that each shop must solve 
its own problems. 


One reply stated that the best results 
for machining S.A.E. 3250 steel were ob- 
tained by quenching and tempering, an- 
other by continuous annealing at 1600°- 
1650° F. with slow cooling, another by 
normalizing from 1600°-1650° F. (air 
cooled), followed by immediate tempering 
at 1200°-1250° F., still another by heating 
to 1600°-1650° F. cooling slowly to 800‘ 
F. and finish cooling in air. One reply 
recommends furnace cooling from 1550° F. 
to 187 to 207 Brinell, and another advo- 
cated furnace cooling from 1450° F. 


Machinability generally includes a con- 
cept of tool life and satisfactory finish. The 
following factors affect machinability: (1) 
the tool used; (2) the material cut; (3) 
the cutting oil; and (4) the operating ma- 
chine. The main factors associated with 
machinability seem to be low ductility and 
strength. 


When cutting with carbon tool steels, 
the failure is usually caused by wear on 
the flank of the tool directly beneath the 
active cutting edge. With high speed steels, 
normal tool failure is caused by a gradual 
cupping of the tool on its face. In turning 
steel chips are blue and purple in color at 
proper cutting. 

To establish the relationship between 
microstructure and machinability of oil 
hardening steels, 9 bars of electric furnace 
steel measuring 134 in. were used. Three 
bars were of S.A.E. 3250, three of S.A.E 
4350, and three of 6150 steel. All bars 
were heat treated. Each bar was micro- 
examined for character and type structure, 
and machined for 1 hr. 


These experiments showed that for 
S.A.E. 3250 and 4350 steels, the quenched- 
and tempered fine-grained spheroidized 
structure is the best for automatic machin- 
ing. For S.A.E. 6150 a coarse-grained 
spheroidized structure is best for automatic 


machining. For all 3. steels, laminated 
pearlite is best for broaching, for gear. 
cutting and for single point tool turni ' 
of bevel faces of gears. The spheroidi 
structure, obtained by long annealing at 
lower critical temperature is best for minj- 
mum distortion; the annealed laminated. 
pearlite produced most distortion. 


Gas Defects in Enameled Iron 


‘FORMATION OF sLISTERS, PInwoes 
AND BLacK SPECKs ON VitREOUS Enaw. 
ELLED Cast Iron.” A. L. Norpury. 
Foundry Trade J., Vol. 64, Mar. 6, 


1941, pp. 161-164. Review and research 


Three sources of gas bubbles during the 
enameling of cast iron are considered: (1) 
The gas may be formed from a reaction 
between an oxide defect and carbon in 
the metal, with the formation of CO, and 
CO. (2) The gas may result from a te. 
action between graphite or carbide in the 
metal and oxide in the enamel, again with 
the formation of CO and CO.. Certain 
enamel constituents such as tin oxide, which 
is reduced to metallic tin, react rapidly, 
while others, such as silica, are, of course, 
not reactive at the enameling temperature, 
(3) A third type of gas bubbling arises 
from the liberation of gases that have been 
entrapped in the solid metal during solidi- 
fication. 


That graphite reacts vigorously with 
enamel, giving off gas, is shown by push- 
ing a graphite rod into molten enamel. 


The reaction is very vigorous, but ceases 
rapidly owing to the inability 


the en- 
amel and the graphite to diftu into one 
another. 

According to the author, formed 
from this reaction in the wet  nameling 
process forms defects only if graphite 
size is large. Apparently—thc thor as- 
sumes—the gas bubbles forn by the 
small graphite flakes were too small to 
coalesce, while those formed by the larger 
flakes were able to do so and p:.duce suf- 
ficiently large bubbles to pro visible 
blisters. 

The boiling on the coarser parts of cast 
iron plate was considerable if they were 
shot-blasted before enameling, bu! was al- 
most absent if they were emery-p:pered be- 


fore enameling. Other conditions being 
equal, the boiling was less if the section 
was annealed before enameling, presum- 
ably owing to graphite being burnt away 
during annealing. 

The author's explanation of the shot- 
blasting differences appears to be that shot- 
blasting burnished the surface graphite and 
delayed its reaction with the enamel until 
the latter had fused, after which the attack 
of the molten ename! on the surface of 
the metal and the annealing effect of the 
enameling temperature each had the effect 
of uncovering the graphite flakes and al- 
lowing them to react with the enamel, and 
produced gas at a later stage in the en- 
ameling operation. 

Another effect of coarse graphite is that 
it tends to produce a higher combined cat- 
bon in the iron than is produced when the 
graphite is fine. Combined carbon in cast 
iron reacts with the enamel in a similar 
way to graphite, but if not present in too 
large amounts, may not cause sufficient gas 
evolution to produce defects. 


The presence of combined carbon 1S, 
however, undesirable, since it is a potem 
tial source of gas evolution. If the com 
bined carbon is considerable in amount, 
due for example, to the manganese com 
being insufficient to neutralize the sulphur 


present, the resulting high combined ¢at- 4 


bon will probably produce boiling all over. 
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HEAT TREATING 


Air heater for armor 
plate straightening 
and tempering fur- 
naces. 


DESPATCH OVEN 
COMPANY 


Old machinery will not meet first-line 
defense equipment requirements. Men 
of experience in heat treating will tell you 
that the advances in equipment during 
the past few years make replacement of 
old furnaces imperative under present 
conditions. 

Heat treating has been speeded up 
with ingenious loading and conveying 
equipment. It has extended its capacity 
per unit. It has employed controlled at- 
mospheres and improved temperature 
distribution to a point of perfection 
beyond your dreams. 











Convection heat- 
ed, car- bottom 
furnace for stress 
relieving welded 
gun turrets. 


SURFACE 
COMBUSTION 
O10) 410) 9.0818), | 
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are 8: 


Normalizing fur- 
nace. 
STANDARD FUEL 


ENGINEERING 
COMPANY 





On this page we show the exterior of Spencer equipped furnaces that 
are stress relieving gun turrets, heating armor plate, heating billets for 
shells, and normalizing. Why not ask your furnace manufacturer, and 
he will tell you about the Spencer Turbo-Compressor air supply as well. 


THE SPENCER TURBO-COMPRESSOR DATA BOOK WILL BE SENT ON REQUEST 


Rotary hearth fur- 
nace heating bil- 
lets for shell forg- 
ings. 

SALEM 


ENGINEERING 
COMPANY 
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FOR 
aNellichilels S p a N é E l 
-ombustion 
echoed HARTFORD 
“ pr 35 tp ee aie 
Aalillelilels ie. Cool; c bh ¢ 3 to A 
Slee tene® Turbo Compressors Paes Ibe 


THE SPENCER TURBINE COMPANY 


HARTFORD CONNECTICIIT 


{In general, this paper confrms the 
working hypothesis advanced im se paper 
“Blistering Phenomena in the Enameling 
of Cast Iron” by A. 1. Krynitsky & W. N. 
Harrison, Bur. STANDARDS J. RESEARCH, 
Vol. 4, June 1930, pp. 757-807—namely, 
that the carbon in some one or more of 
the possible forms (ordinary graphite, sub- 
microscopic graphite, temper carbon o1 
combined carbon) plays a major role in 
the formation of blisters. However, the 
data obtained in the Bureau investigation, 
referred to above, indicated that the mas- 
sive graphite in itself can not be consid- 
ered as invariably producing blisters. It 
was there shown that the large graphite 
lakes may extend to the urltace of the 
metal without causing blisters. Such flake 
may cause local poor adherence of the en 
amel, but poor adherence didn’t seem to 
be necessarily connected with blisters. 


A.I.K.] AIK (2a) 


The Witter Process for Shells 


“SHELL PRODUCTION BY THE WITTER 
Process.” Sam F. Keener (Salem Eng. 
Co.) & T. C. Camppett (Staff) /ron 
ige, Vol. 148, July 3, 1941, pp. 51-53 


Descriptive 


The Witter process operates as follows 
The billet steel is upset, forged or pressed 
to form a pierced blank. The blank enters 
the breakdown pass of humped rolls with 
a smoothly machined mandrel inserted in 
the cavity of the pierced blank. 

The mandrel is kept bottomed in the 
blank by pressure from the pushing cylin- 
der during breakdown, elongation and cross 
rolling operations. On elongation, the metal 


wraps tightly on the mandrel as it passes 
through the humped rolls, producing a 
smooth and uniform cavity in the shell 
forging. 

The forging is sized with the mandrel 
still inserted and then the mandrel is auto- 
matically stripped, leaving the shell com- 
pleted and ready for machining. Ten or 
more mandrels are continuously in- use and 
are automatically cooled. 


The hourly rate of production is about 
280 75-mm. shell forgings. On 105-mm. 
shells, the hourly production is about 287 
pieces. Using the complete process as de- 
veloped by Salem Engineering Co., the 
estimated cost of forgings produced on the 
basis of 250/hr. is $39.50/1000 

An outstanding feature of the process 1s 
the saving of material by producing a 75- 
mm. shell from about 16 Ibs. of billet 
steel, as against 20 lbs. used by some 
processes. The machined forging weighs 


about 10 Ibs. VSP (2a) 


Heat Treatment of Aircraft Gears 


“Heat TREATING AIRCRAFT GEARS.” 

Joun L. Buenter. Jron Age, Vol. 147, 

June 26, 1941, pp. 39-42. Practical 
review. 


Almost all aircraft engine gears must be 
hardened without producing pits, scale, de- 
carburizaton or serious distortion. Only 
the most accurate heat treating equipment 
is suitable. 


Heating rates must be carefully con- 
trolled. As steel heats it expands to the 
Ac; line in the iron carbide diagram; it 
contracts on further heating until Ac, line 
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than ever, atte 


is reached; more heating produces expan- 
sion. Therefore, a piece with appreciable 
variation in section thickness that is heated 
too rapidly will be stressed severely and 
distorted due to non-uniform heating. 

To avoid distortion, the heating must be 
slow and uniform. The heat should be 
cut off at the transformation stage. Some 
distortion occurs in parts during quench- 
ing. This can be greatly mitigated by 
quenching on a falling heat. 

As steel transforms from the annealed 
pearlitic condition through austenite to the 
final martensite, the volumetric change that 
occurs is in part dependent upon quench. 
ing temperature. Since most alloys grow 
when quenched from a high temperature 
and shrink a little when quenched near 
the recalescent point, volumetric change can 
be averted by varying the quenching tem. 
perature. 

Smoothness in gear teeth is often of 
more concern than accuracy. Spurs of 
helicals that cannot be ground practically 
are made of oil-hardening steel and treated 
to 50-52 Rockwell C, using a long temper- 
ing cycle, producing sorbitic precipitation 
at the grain boundaries. These gears can 
be shaved. 


Heat treatment of carburizing steel for 
maximum machinability involv uenching 
in oil after an hr.’s soak arou: 500° F.. 
and tempering at from 800° | 200° F., 
depending on analysis of the ial. This 
gives finely spheroidized sorb 

Only gas carburizing has ved satis. 
factory, since only by this m can the 
carbon content or depth of be pre- 
dicted. Between 0.70 and o C con- 


tent is the best. 





HEAT TREATING BASKETS 
by ROLOCK 

CUSTOM BUILT 

TO SPECIFICATIONS FOR 

YOUR PARTICULAR REQUIREMENTS 





need. 


cost. 





H. A. WILSON CO. 


CHESTNUT SIT 


lila ila eee 





AGO - DETROIT 


NEWABH, N. J 





Every unit designed 
to fit an individual 


Maximum strength with minimum weight—and Rolock repu- 
tation is your assurance of long life and efficiency at econ 


Write for our catalog . ' 
illustrations of basket types. 


STATION ST. 


Arc welded construc- 

tion. No seratched 

hands. No marred 
: work. 


omical 


Contains over 50 suggestive 





SOUTHPORT, CONN 
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HIGH SPEED 


cm = 
Be, 


b \(GH-SPEED Tool Steels of half Molyb- 


denum, half Tungsten or even a// Moly are 
now bcing hardened with absolute certainty 
of uniform results. The Upton Electrothermic- 


Permeation principle of operation has made 
the changeover from 18-4-1 types surpris- 
ingly easy and there is very little experimenting 
to determine proper temperatures and time. 
Once determined, results can be duplicated 
with absolute certainty. 


Users of Upton Electric Salt Bath Furnaces have found that: 


1 There is no decarburization—even on ALL- 
MOLY alloys and size change of tools during 
hardening is under perfect control. This means 
that thousands of Moly hobs — hardened in 
Upton furnaces—are being sold without any 
grinding after hardening. 


2 Properly hardened ong H. S. Steel tools will 


of identical cutting characteristics with 18 - 
-l. 


3 The ceramic pots last longer and the furnace 
costs considerably less to operate. 


HARDEN 


MOLY 


STEELS AS EASILY AS 


18 -4-1 








The Electrothermic-Permeation principle of opera- 
tion assures a positive, yet natural, circulation of 
heated salt so strong that it supplies heat uniformly 
to all portions of the work. High operating efficien- 


cies have saved upwards of $1200.00 per year in 
fuel alone. 


With its ultra-sensitive heat input control, the Upton 
high heat furnaces operate within minimum tem- 
perature fluctuations. Proof of this is that re-orders 
of Upton furnaces have increased sharply since users 


have begun hardening the MOLY types of high 
speed steels. 


Let us tell you more about these furnaces now. 
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F 
etd op teh 


Our engineering depart- 
ment will gladly assist 
you in the selection of 
the correct heat treating 
equipment for any op- 
— 1 120 eration requiring from 

; 300° to 2500° F. 


UPTON ELECTRIC SALT BATH FURNACE DIV. 


ommerce Pattern Foundry & Machine Company 


SEPTEMBER, 1941 
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The production carburizing must be done Heat Treatment of Cast Iron 
under laboratory conditions. At the mo- ‘i - ; ama 
ment the carburizing temperature is reached _ CR mil 
for a given ree 9 a par sae at- Cuastes A. Nacter & Ratru L. Dow- 
hr é; applied P pELt. Am. Foundrymen’s Assoc., Pre- 

© 1 . 


, print No. 41-5, May 1941. Investigation. 
Test coupons are removed at the end of 


the carburization period and immediately Two types of heat treatment were 
examined for case depth and carbon con- studied, (a) quenching-and-tempering, and 
tent. From this examinaton the atmosphere (b) isothermal transformation by quench- 
is regulated in the furnace to obtain the ing in a salt bath at elevated temperatures. 
desired results. The irons were cast into 1.2-1n. diam. 
To prevent paper scale, forming and dis- test bars, which were machined to 1.0 in. 
coloration during transference between the diam. and then cut to 1.0-in. lengths. The 
furnace and oil quench tank, shielding is test bars were polished to secure a smooth 
necessary. The quenching oil stould be surface and a high rate of thermal con- 
kept above 100° F. Under no circum- ductivity. 
stances should delicate parts be quenched The isothermally transformed samples 
A cooling pit should be used (2a) were heated to 1600°F. and quenched in 











DURAL 
ee, 


CHROME-IRON 
CHROME-NICKEL 


castings of any size 


secanenneiitiaenainanieinesidinna 


Large enough to require a big truck 











“Pn 6 ere 


Rolls small enough to carry 
in one’s pocket 


The word “sound” suggests the skill and experience of our 
metallurgists and foundrymen. 

The words “castings of any size’’ suggest the completeness 
as well as flexibility of our modern foundry. 

Such foundry skill and such casting service should be of in- 
estimable value to you if you need castings to combat high 
temperatures, corrosion or abrasion. 


THE DURALOY COMPANY 


Office and Plant: Scottdale, Pa. 
EASTERN OFFICE: 12 EAST 41st ST.. NEW YORK, N. Y. 


DETROIT SCRANTON, PA. ST. LOUIS 
The Duraloy Co. of Detroit Coffin G Smith Metal Goods Corporation 
LOS ANCELES 
Great Western Steel Company 9.DU-! 
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a salt bath at the desired transfo 
temperature. The quenched-and-tem 
samples were held at the same tempest 
and quenched into water at 60°F and 
were then dried and placed in a salt bath 
for tempering at the proper temperaty 
and then quenched in water at 60°F Both 
the quench-and-temper treatment and th 
isothermal transformation treatment San 
carried out over a wide range of tempers. 
tures. 4 

The authors conclude that the hardness 
curves for both irons when isothermally 
transformed are parallel over a temperature 
range of 200°-1300°F. The same holds 
for the 2 irons over the same range when 
subjected to the quenching an 
treatment. 

The addition of molybdenum delays th, 
rate of austenite transformation and Sa 
creases the hardness of the samples after 
1 hr. of isothermal transformation. The 
hardness of both the base and alloyed 
irons is higher after the quenching-and. 
tempering treatment than after the jgo. 
thermal transformation for the same period 
of time and the same temperature, 


Tmation 


1 tempering 


CMS (2a) 
Fluxing of Welds 

‘THE FUNDAMENTAL Natur r WELp- 

ING. Part V. Tue Puy CHEM- 

ISTRY OF THE Arc-WELD PRocEss.” 

Donatp E. Bascockx. Weld |» Come 

Vol. 20, Apr. 1941, pp. 1 17s. Re. 

search report 

The slags from 81 weld il tests were 
collected, analyzed and related to the dif- 
ference in the compositi f the weld 
metal and that of the or: | core wire 
for a series of 6 different fiux composi- 
tions and 12 different rods 

The sulphur content was the same in 
the weld metal as in th re wire and 
phosphorus increased in some cases, due 
to pick-up influenced by the flux coating. 
The silicon content varied {rom 0.08 to 
0.317% which correlated lirectly with 
the oxide contents of the ds. 

The reactions of manga and silicon 
with FeO in molten iron nsidered to 
be Si + FeO — SiO, Fe and Mn 
+ FeO — MnO + Fe, which afe te- 
versible and controlled by equilibrium 
phenomena and the thermodynamics of the 


reactions involved. The highest oxide 
values for the molten iron were found in 
the presence of the lower silicon and these 
values agree in both the equilibrium data 
and in the experimental tests. 


By the use of equilibrium constants 
plotted against 1/T for manganese, silicon 
and FeO in molten iron the temperature 
of the system slag-molten metal at which 
the equilibria were established was found 
to approximate 3450°F. The equilibrium 
constants of silicon-manganese-FeO reat 
tions in weld metal were calculated for 
each rod and flux used and found to be 
fairly constant for all the fluxes. 


The conclusions from the study are: (1) 
An equilibrium between the metal and 
flux was to all practical purposes estab- 
lished; (2) these chemical balances remain 
*in the rapidly quenched metal of the wel 
in a state substantially unchanged from the 
condition of their existence at the high 
temperatures of their formation; (3) - 
equilibria from theoretical calculation mus 
be established at molten metal and slag 
temperatures of the order of 3450 Fs 
(4) the activities of ‘the slag mp 
in these cases were in almost direct ne 
tion to their mol fraction so far as “es 
be determined by these methods, with t 


: : the alumina-fic 
_ exception of the WB (28) 
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Ess 
rs LOW-COST CONTROL OF AIR, GAS, | 
ure i 
is STEAM, LIQUIDS AND SEMI-SOLIDS 
. The low first cost, ease of control and low pressure loss have made 
the Butterfly Valve ideal for hydraulic service, where it has been 
the successfully operated under high pressure for many years. 
hte, RS Butterfly Valves have been developed to a high state of effi- 1 
The ciency and are now used in many services to replace more expen- | 
yed sive and less satisfactory valves of the conventional type. They not 
1 only close as tightly as double seated valves but are self-cleaning 
0- ‘ 
iod and require less supporting structure and space because of their Gentes of Weiten We Pe ; 
‘ . pe, with 
: comparatively light weight and compact construction. Iron Control, Laid in New York City 
my In addition to the standard line of precision-made, manually-oper- by the Manhattan Water Company 
ated valves, the R-S Butterfly Valve is adapted to automatic opera- rig _— a i ° —- 
tion under high or low pressures and temperatures. Sizes from 2 [a yj “Bag ay omy. ; 
to 72 inches. Such automatic operation is by means of floats, elec- ‘ ‘ 
tric motors, solenoids, steam, compressed air, hydraulic or remote | ‘ 
contro] systems, | 
Either or both bodies and vanes are manufactured from any re- | 
ioe quired metal or alloy to meet special operating requirements. These | 
dif. applications include high and low pressures and temperatures for : | 
veld the accurate flow control of oil, vapors, air, gas, steam, water, chemi- | 
wire cals, paper pulp or any other material that flows or can be forced 
_ throuch a pipe. 
in Extended stuffing boxes and shafts, ball bearings and rotary seals 
os are frequently furnished as well as special linings such as rubber, 
se or cadmium plating, | 
shoe Consult with experienced R-S Engineers, pioneers in the development Precision-Made Butterfly Valve with | 
of the Butterfly Valve. Write for Bulletin 8-B. Hand Lever Control. | 
icon \| 
to R-S PRODUCTS CORPORATION 
n . - i] 
Pm 4522 Germantown Ave. Philadelphia, Pa. ! | 
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‘WELDING OF MAGNESIUM.” 
Hoctunp. Am. Machinist, 


Welding Magnesium Alloys 


July 9, 1941, pp. 637-640. Practical. 




















* To get full benefit 
of the low flow-point 
of Easy-Flo, the low- 
temperature Handy 
Flux is used. It is en- 
tirely fluid and active 
at 1100 Deg. F. and, 
for best results, should 
always be used with 
Easy-Flo. 
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entrap the flux must be avoided in gas 
welding, where only butt welds are rec- 
ommended. No flux is needed in electric 
resistance welding. 
- Although torch welded joints can be 
" made in magnesium and magnesium alloy 
sheet, these materials cannot be welded to 


The coefficient of expansion mag- aluminum or other metals. Welding rod 
nesium is quite high; moreover its should be of the same composition as the 
Strength at temperatures just below its parent metal (often strip cut from the 
melting point is low. Therefore, these 2 sheet is used). Oxyacetylene is preferred 
factors must be taken into consideration in to oxy-hydrogen, and a neutral flame 
welding; cracking is minimized by proper should be used. 
welding practice, while correct design will Most magnesium welding rod and mate- 


allow the part to contract freely. rials are supplied with a yellowish di- 
Magnesium is corroded by the welding chromate coating which should be removed 
flux, so inclusion of the flux in the weld with a wire brush or steel wool before 


must be avoided and the flux must be re fluxing. The flux (supplied as a powder) 
moved immediately after welding. Lap should be freshly mixed with water each 
welds and other welds producing pockets to day to form a paste. 


STRONG VIBRATION-PROOF JOINTS 


are needed in this... 


EASY-FLO provides them / 


Mounted as they are on the forepart of airplane motors, these shields, 
made of brass, must have joints that can withstand considerable vibra- 
tion for extended periods, And because of the thin gauge metal used, 
the lowest heat possible in making the joints is desirable. 


The manufacturer has found Easy-Flo ideal for the job and “very easy 
to use.” It makes joints stronger than the tube itself—its silver 
content gives joints the ductility to withstand severe vibration—its 
1175 Deg. F.” working temperature is the lowest of any alloy capable 
of making high strength joints. 


MAKE THIS EASY-FLO TEST 


Pick out one of your own ferrous, non-ferrous or 
dissimilar metal joining jobs—one on which you 
would like to improve joint quality, reduce rejects, 
get faster production or cut costs. Try brazing it 
with Easy-Flo. Like many other manufacturers who 
have made this test, you may find in Easy-Flo a 
reliable and profitable answer. If you would like to 
have a field engineer help you make the test, let 
us know. For full Easy-Flo details write for the new 
Bulletin MA-12. 
















If heavy plate requiring several 
must be welded, it should be done ; 
atmosphere of carbon dioxide to pel 
oxidation. If any part of the weld 
start to burn when welding is done in aj 
the oxidized part must be complain 
scraped and filed out because the aa 
may be a source of corrosion. 

The flux can be removed after weldj 
with a wire brush and hot water. Jf thi 
is not possible, the welded parts should be 
placed in boiling water with 0.55% 
sodium dichromate for 2 hrs. Aj} welded 
structures should also be given the regular 
dichromate treatment for protection against 
corrosion. 

In aircraft use, ““as-welded” joints are 
usually specified. However, if a dressed 
weld is desired, it may bh produced by 
chipping or milling the bead followed by 
hammering. The flux should be removed 
before any mechanical work is done: also 
some magnesium alloys work-harden 
rapidly and should not be hammered. 

In resistance welding, electrodes of or. 
dinary copper are unsatisfactory, as the 
high pressure required distorts the cop. 
tacting surfaces. Special hard, high-con- 
ductivity copper-base alloys are used. The 
tips must be cleaned of magnesium pick 
up after 10-20 spot welds. The dj. 


chromate coating must also be removed 
for resistance welding and should be re. 
moved within 3-4 hrs the time of 
welding. 

The correct welding conditions must be 
determined by trial. If a sel is driven 
between the sheets and ts, a slug of 
metal will pull from one the sheets at 
each spot weld; the a; nce of this 
slug is an indication of strength of 
the weld. Moreover, if ction is cut 
through the weld, dressed h a file, and 
etched in 10% acetic a e cast weld 
zone should not extend e sheet sur- 
face. JZB (2b) 


Lead Welding Technique 


“Leap Wetpinc TEcH? IN BuUILp- 

inc Construction.” A lr. Eyes, 

Sheet Metal Inds., Vo May 1941, 
pp. 649-651. P 4] 

The earliest technique vis that used by 
the Romans in producing !cad pipe from 
cast sheet. The sheet was formed into a 
tube so that the two meeting edges formed 
a channel. After sand had been packed 
on the inside of the tube and the outside 
of the channel, molten lead was poured 


into the channel. 

A later and less satisfactory method in- 
volved holding a hot iron bar between 
the edges to be joined and so fusing them 
together. The resultant joint was thinner 
than the rest of the article. 

Soldered joints are not so good as 
welded joints because the solder may be- 
come porous and weak during the wiping 
operation and cracking may occur due to 
differential expansion. Lead welding, 0 
the other hand, is ideally suited for all 
types of work. 

Oxy-acetylene, oxy-coal-gas, oxy-hydro- 
gen, air-acetylene, air-hydrogen and Oxy: 
butane may be used, but oxy-acetylene 1s 
the fastest. Surfaces to be welded must be 
scrupulously clean; usually the edges are 
well scraped immediately prior to welding. 
Fluxes should not be used. : 

The best results are obtained wit * 
slight excess of acetylene, although som 
welders prefer a neutral flame. . 
should be practically perpendicular to © 
surface of the lead so as to afford «4 
control of heating with co — lead 
possibility of excessive melting ZB (2) 
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CONTINUOUS CLEAN HARDENING 
IN A RECIPROCATING HEATING MACHINE 


VERSATILE. Adaptable to a countless variety of work from 
needies to large forgings. These furnaces may be used for hard- 
ening, annealing, normalizing, etc. 


SIMPLE. Fool-proof mechanism is out of the heat while the 


muffle remains in the furnace at all times. Work is in constant 
motion ; so cannot stick to the hearth. 

ATMOSPHERE CONTROL.A full muffle is utilized. making 
it poss to maintain a definite atmosphere around the work 
This w the range of usefulness to include clean harden 
ing, ng, and “Ni-Carbing”’, 







MADE in five different sizes with 
capacities from 10 to 1200 Ibs. per 
hour. 


WRITE US TODAY. 








rican Gas Furnace Co. 


Elizabeth, New Jersey 





THE BEST INDUSTRIAL FURNACES MADE 


IT’S AMAZING HOW MUCH MONEY CAN 
BE SAVED WITH MODERN HEAT 
TREATING EQUIPMENT 





Industrial Furnaces of All Kinds 
Forging, Heat Treating, Metal Melting, etc. 


Car Type Furnaces, Conveyor Furnaces, 
and the Stewart Gasifier. 


A Stewart representative is located near you. Let us 
know and we will see that he gets in touch with 
you quickly. 


CHICAGO FLEXIBLE SHAFT CO. 
1103 South Central Avenue, Chicago, U.S. A. 
FLEXIBLE SHAFT CO., Ltd., 321 Weston Rd., S., Toronto, Ontario, Can. 
Eastern Branch Office: 11 W. 42nd St., New York, N.Y. 

















BEHIND THE SCENES IN DEFENSE— 


MAHR FURNACES 


ARE DOING DOZENS OF IMPORTANT 
HEAT TREATING JOBS EVERY DAY 


In airplane plants—in munitions, armament, ship building 
and other defense plants, as well as in peace time indus- 
try—MAHR furnaces are daily annealing, carburizing, 
normalizing, nitriding, and generally heat treating thou- 
sands of tons of steel and other metals. For over 25 years 
industry has relied upon MAHR furnaces and ovens, be- 
cause they are utterly dependable for capacity of de- 
livered heat, uniformity of temperature, strict economy 
of operation and modern design and equipment. 


MAHR HAS PIONEERED 


During more than 25 years, MAHR engineers have pio- 
neered many of today’s standard features and designs, 
among them the rotary type furnace now used so suc- 
cessfully in certain types of defense work, and the N> 
generator which delivers a controlled pure nitrogen atmos- 
phere for heat treatment of high carbon and alloy steels. 





LET MAHR ENGINEERS 
CONSULT WITH YOU 


The thousands of industrial heat 
applications made by our engineering 


MAHR PRODUCTS 


Rotary, Car types, 
Conveyor types, Roller 
Hearth and Pusher 
types, Open Front 
Batch and Forging, 


staff have resulted in the solution of Tool, Pot, Crucible 
a mass of heat problems. This ex- one Babbitt. vet 
perience and the skill of these experts meets, Torches, Z- 


. bitt Pots, Forges, Core 
are at your service whether your Ovens, Ladie Heaters 








needs are large or small, 





ADDRESS INQUIRIES TO DEPT. MAS 
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Physical and Mechanical Properties (including Fa- 
tigue and Creep). Corrosion and Wear. Engineer- 
ing Design of Metal-incorporating Products. Selec- 
tion of Metals and of Metal-Forms. Competition of 


Metals with Non-Metals. 


Specific Applications of 


Metals and Alloys. 


4 


3a. Ferrous 


Corrosion of Boiler Steels 


**EMBRITTLEMENT AND INTERCRYSTALLINE 

CRACKING OF BoILer Steers.” J. W. 

DoNALDSON Metal Treatment, Vol. 7, 
Summer 1941, pp. 45-49. Survey. 


The work done in the investigation of 
“caustic embrittlement” of boiler steels from 
1917 to the present time is reviewed. Em- 
phasis is placed on the recent studies of 
this subject in England. 


Parr & Straub at the Univ. of Illinois 
published the first report on their work 
in 1917. The report of observations of 
failures in boiler steels showed the cracks 
to be intercrystalline and to occur in boiler 
plates of good quality as well as in in- 
ferior plates. 

Sodium carbonate was invariably present, 
and sulphates either absent or only pres- 
ent in small quantity, in the water of boil- 
ers that failed. Cracking that was in- 
tercrystalline resulted only when the ma- 
terial was stressed beyond its yield point, 
and when the concentration of sodium hy- 
droxide was in excess of 350 grams/1. 


Since concentration of the sodium hy- 
droxide used in the experiments was far 
in excess of anything produced in normal 
boiler practice, it was suggested that high 
concentrations of over 30% could be pro- 
duced by leakage and seepage of boiler 
water between butt-straps and plates and 
between rivets and plates. Experiments 
performed showed this to be possible. 

In Germany, the work of the American 
investigators was ignored for some time. 
They attempted to explain such failure as 
being due to the steel used. Cold working 
and aging of steel was held responsible, 
and steel specially resistant to corrosion 
under temperature and pressure was tried. 
The steel failed, however, in the same way 
as the steels tested by Parr & Straub. 

Much investigation of failures in boiler 
plate has taken place in England. Desch 
offers certain practical conclusions, which 
show that Parr & Straub’s original explana- 
tion of caustic cracking is approximately 
correct. 


These conclusions are: (1) Intercrystal- 
line cracking is always associated with high 
alkalinity of water; (2) the steel must be 
in a condition of stress, the elastic limit 





having been exceeded; (3) there must be 
concentration of the solution in capill 
spaces; (4) a high temperature myst be 
reached, the temperature, however depend 
ing upon the solution. : 
Furthermore, (5) intercrystalline Cracks 
may be due to penetration of hydro 
and formation of methane by its i 
with the carbide of the steel, or may be 
caused by leaving the carbide unchan ed 
the cracks being filled with black cae 
and (6) cracks caused by corrosion fatigue 
are transcrystalline. (3a) 


Alloy Steel Castings 


Recent DEVELOPMENT OF TH; ALLoy 

Sree. Castine (“Die neuere Entwick. 

lung des legierten Stahlformgusses”) 

H. L. Korscuan. Tech. Mitt. Krupp, 

Tech. Ber., Vol. 9, Apr. 1941, pp. 1-15. 
Survey. 


In his survey of developments in alloy 
steel castings since 1930, the author dis. 
tinguishes between “‘low-alloy’ and “high. 
alloy’’ steel castings, the dividing line os 
ing taken at about 5% of an alloy consti. 
tuent. In Germany, particularly, the trend 
has been to replace more expensive of 
strategic materials, or even to use non. 


alloy material where stress conditions per 
mut. 

In the low-alloy class, a steel with 0.05- 
0.08% C and 3.5-4.2% Si is employed for 
instrument magnets. A steel with 1.5% 
Si and a carbon content of 0.40-0.75% (ac. 
cording to the hardness desired) is used 
for large gears. 

Manganese steels are now used to re 
place nickel and nickel-chrom: steel cast- 
ings, the composition being lly 0.20- 


0.45% C, 1.2-1.7% Mn and ix. 0.4% 
Si. These steels have high tensile strength 
and elastic limit, while their clongation is 
only slightly less than in una!loyed steel. 
Hardened manganese steel castings showed 
on the average 72,000 Ibs/in.” clastic limit, 
100,000 Ibs./in.* tensile strength, 55% te 


duction of area. For these tests, the steel 
was heated to 1500°-1600° F., quenched 
in oil, tempered at 970°-1 F. and 
cooled in air or in the furnac« 

Nickel steel with up to 5% Ni is in 
very many cases now replaced by unalloyed 
air-hardened steel castings of about 0.23% 
C, 0.43% Si, 0.60% Mn, which has an 
elastic limit of 39,000 Ibs./in.*, tensile 
strength of 65,400 Ibs/in.*, an elongation 
of 36.4%, and a reduction of area of 61%. 

In special cases, where a very uniform 
hardness throughout is desired, a sickel 
steel casting with 0.26% C, 0.49% Si, 
0.76% Mn and 2.83% Ni is used. When 
quenched at 1560° F. in oil, tempered at 
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Write naming your product for specific application data 


THE DOLE VALVE COMPANY - 1901 Carroll Avenue - Chicago, Illinois 
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FIRTH!TE GENERAL PURPOSE TOOLS 
are now available from stock for immediate 
shipment! They are made in 5 carefully de- 
signed styles, 10 sizes, and 4 grades of Firthite 
Sintered Carbide tips... complete, ready-for- 
use, including ground-in chip breaking groove 
on tools for steel cutting. These tools are in- 
stantly applicable to fully 80% of the needs 
of the average shop. Further, they can be 
quickly modified, by simple grinding, for ap- 
plications that require special shapes. Before 
ordering refer to your copy of FIRTHITE 
GENERAL PURPOSE TOOL List for styles, 


sizes, grades and prices, or write if you do 
not have one. 
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SEE WHAT FIRTHITE 
GENERAL PURPOSE TOOLS CAN DO! 
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The “theoretical” part shown above illustrates the 
broad adaptability of FIRTHITE GENERAL PURPOSE 
TOOLS. It shows a few of the many jobs that these 
standardized tools can do faster, better and cheaper. 
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OFFICE AND WORKS 


McKEESPORT, PA. 


BRANCH WAREHOUSES 
NEW YORK CHICAGO 
HARTFORD PHILADELPHIA 
LOS ANGELES 
CLEVELANI 
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DETROIT 




















wy 
ARE YESTERDAY’S DIE RUNS 


A MERE ‘‘DROP IN THE BUCKET?” 


JESSOP SC High Carbon-High Chrome Die Steet 


Because of high wear resistance, dies made from Jessop 3C High 
Carbon-High Chrome die steel are capable of phenomenally high runs 
before stoning is necessary. This results in far less press shutdown 
time and in longer die life—both factors being important to production 
speed-up. Furthermore, 3C is an oil hardening steel that can be heat 
treated with greater safety—lessening the risk of spoiling tools and 
dies by inexperienced men. 
If defense orders, or an increase in your normal business, require 
several times your former die production—investigate Jessop 3C die 
steel. Descriptive Bulletin 341 sent free upon request. Write JESSOP 


STEEL CO., 546 Green St., Washington, Pa. 
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CARBON: HIGH SPEED*SPECIAL ALLOY: 
STAINLESS: and COMPOSITE STEELS 
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(by originators of 
famous JETAL process) 


ys’ 
BLACK on COPPER 


Solves Priority Problems 


@ BLACKens . . in two to five minutes 
. . any metal that can be copper 
plated. 





@® Instantly made rust-proof with oil, 
wax, or lacquer. 


ECONOMICAL «+ EFFECTIVE + FAST 


Over 260,000 small parts Electro- 
JET ALized daily—that’s the production 
of ONE plant! 


Due to pressure of work, no samples of customers’ pro- 
ducts can be treated. Samples to illustrate the rich, velvety 
black of Electro-JETAL finish will be sent on request. 


ALROSE CHEMICAL CO. 


Providence, R. I. Tel, Williams 3000 


SIMPLE 
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1180°-1200° F., and cooled in air. it 
76,000 Ibs./in.* elastic limit, 
in.* tensile strength, 22.6% elon 
63% reduction of area. 

This material is used for autocla 
for the production of synthetic soq a 
it is cCaustic-resistant: otherwise. m2 
denum or chromium-molybdenum steel 
used. Other steels in this class are chro : 
um-nickel steels for very highly stressed 
structural parts, molybdenum and molyh. 
Some MORE BY He steels in the aircraft in 
dustries and for heat- ; cale-resieies 
materials, Rope. a 

High-alloy steel castings are employed 
in cases where special mechanical chan 
ical and physical properties have to be m 
The highly heat-resisting members of this 
class have a tendency to coarse grain fume 
tion. The design of the piece must ay id 
local concentration of Stresses. Bh 

For a non-magnetic material that does 
not require machining, castings of 12% 
Mn steel are used; otherwise, a chromaia: 
manganese steel with 18% Mn and 1% 
Cr is employed. Lately, permanent mag. 
nets have been made of steel with 27% 
Ni and 14% Al, which is extremely hard 
and brittle and can only be shaped b 
casting and machined by grinding. These 
steels are further improved in 


has 
98,000  ths/ 


8ation and 


quality by additions of up see te 
Ha (3a) 
The Stainless Steel Market 
“STAINLESS STEEL—1940,”" T. W. Lip. 
PEKT. Jron Age, Vol. 14 ly 17, 
1941, pp. 39-47, 117-1 rvey, 
_ All phases of stainless ste: nsumption 
for the year 1940 were probe | the con- 
clusions arrived at were bas¢ ndividual 
reports from 83.2% of the consum- 
ers of stainless steel alloys 

The 18-8 analysis, as us was first, 
accounting for almost 50% the 1940 
consumption. Sixteen-18 stra chromium 
was second, and 12-14 stra chromium 
was third. 

It was found that the av e over-all 
conversion of the ingot t to the 
finished steel was about 61.4 1940 in- 
got production of all anal; was 264.- 
875 net tons, which is at | 2% above 
the previous record year of ) 

Stainless in strip form occupied the domi- 
nant position, 63,080 tons, accounting for 
over 38% of total consumption. The sec 
ond major outlet was in bar and heavy 
rods, 35,176 tons, and in close third came 


sheets with 32,740 tons. Wire consump- 
tion rose to 14,495, and 6,796 tons of stain- 
less steel went into tubular goods. 

The consumption of stainless steel cast- 
ings in 1940 was around 11,823 tons, 23% 
above the record year of 1939; 18-8 analy- 
sis retained its popularity. 

A rough geographical breakdown was 
made of stainless ‘steel consumption. The 
country was split into 4 sections. The 
Central States and the Northeastern States 
were found to be in the lead, accounting 
for 47.4% and 41.6% of the total, re 
spectively. The South and Southwest con- 
sumed 1.6%: the far West used 5.9%; 
3.5% was exported. _ 

As concerned the application distribution, 
the automobile industry was the single best 
customer, using 35.3% of the total. Food 
handling accounted for 15.9%, amd trans: 
portation, other than automobiles, ne 
21.5%. Chemical equipment, machinery, 
household equipment, and building © 
struction followed in that order. P 

Since defense effort has taken most © 
the producer's time, few new developments 
have come out the past year. er 
there were a few trends that should 
mentioned. 
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The table shown is 
from the Lebanon Reference 
Chart listing comparable classi- 
fications of U. S. Government, 
S.A.E. and A.S.T.M. for Circle 
© Steels. The complete chart 

.. which includes analysis and 
physical properties as well as 
specifications ...is available to 
executives, engineers and metal- 
lurgists upon request. 


LEBANON STEEL FOUNDRY 
505 Lehman St., Lebanon, Pa. 


ORIGINAL AMERICAN LICENSEE 
GEORGE FISCHER (Swiss CHAMOTTE ) METHOD 
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Specifications 


AT CRITICAL POINTS along America’s industrial front line, Lebanon Circle 


® Steel Castings meet the most exacting demands of the emergency. Used 


JA) 


——— 


directly in military equipment and used in machines that create the sinews of 
defense, Circle © Castings play vital and versatile roles. The table below shows 
how they meet Federal, S.A.E. and A.S.T.M. specifications. 









































LEBANON GOVERNMENT S. A. E. ANALYSIS A.$.T. M. 
DESIGNATION SPECIFICATIONS SPECIFICATIONS SPECIFICATIONS 
QQ—S—681a Ja— 
: 27—39 
® Class 0 1030 nes ame 
rs 215— 39T 
© Class 2 1025 - =27 —39 
> A—148— 36 
| A—148—37 
@ 2 Class 4 X4130 | CL.—B GR. =e 
CL.—C GR.—2 
A—148—36 
@3 Class 4 4140 min _C GR.—3 
Navy Dept. 
4951 Jak 1 ee aden 
x A—msalom:, 
1) Class B 1020 | CR —A—2—W 
A—27—39 
© Class D 1025 | )GR.—B 
. A —148—36 
@l Class A X1030 | CL.—_B GR.—2 
. > A—148—36 
@l Class F X1030 | CL.—B GR.—2 
° A—27—39 
® Class C 1025 | GR.—N—2 
Navy Dept. 
46S$33 j 
A157—40 
0° | )GR.—Cl 
Navy Dept. 
46S27a 
22 Grade | 30905 
21 Grade l Weld 30705 \ A157—40 
22 M Grade7 30615 C9a 
@® | Mod. RILXS192 X2030 
Ordnance Dept. 
U.S. Army 
HCA #2 AXS492 
HCA #3 AXS493( Cast Steel Armor 














All Government specifications are for cast steel. 


The Society of Automotive Engineers (S. A. E.) specifications cover rolled steel, but are the approximate 
corresponding chemical analyses. 


The American Society for Testing Materials (A. S. T. M.) specifications are all cast steel specifications. 


LEBANON Sicinhes ond Special Uy STEEL CASTINGS 
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Stainless Steels are too precious these 
days to leave lying around, simply be- 
cause they cannot be identified. But 
how can you recover a Stainless Steel 
that has been mixed with carbon steels 
... With other white metals... or with 
other Stainless grades? 

To answer these questions, Frasse has 
published a table of simpleyapproximat- 
ing methods for distinguishing the 
more popular types of Stainless Steels. 
The new chart tabulates 8 methods— 
to separate Stainless from carbon steels, 


chrome-nickel Stainless from moly 
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SHORT CUTS FOR 
SEPARATING MIXED 
STAINLESS STEELS 








grades, straight chrome from chrome- 
nickel grades, etc. A detailed explana- 
tion of testing methods is included. 

This latest Frasse chart is printed on 
tough cardboard, regular file-card size. 
It can be filed, tacked on a wall, or 
slipped under glass to keep it at your 
fingertips. 

A copy of this handy chart is yours 
for the asking—but the supply is limited. 
Why not send the coupon today?... 
Peter A. Frasse and Co., Inc.: New York, 
Philadelphia, Buffalo, Jersey City, Hartford, 


Baltimore, Rochester and Syracuse. 





FRASSE and G.I. 


vVSEAMLESS STEEL TUBING /STAINLESS STEELS / TOOL STEELS 
/ WELDED STEEL TUBING /SAE ALLOY STEELS /MUSIC WIRE 
vCOLD FINISHED BARS /DRILL ROD VC.R.STRIP AND SHEETS 


" dppaenta abammcimunla tl Sh Maa ewe ee eae acess ee @2e2e2e2—4 


Peter A. Frasse and Co., Inc. 
17 Grand Street, New York, N. Y. 
Gentlemen: 

Please send me, without obligation, a copy 
of your latest data chart, Sec. A, No. 3— 
listing 8 simple methods for distinguishing 
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The scarcity of nickel has forced a 
ber of producers to consider Type 43] mir 
containing 16% Cr and 2% Ni. a 


I 
about | 1,455 toms were used. Sent 
chromium and chromium-nickel ie 


as well as those containin 
been considered. 1 Iie 
ad —_ value were the inv 
adapt stainless steel to aircraft ; 
Other studies dealt with the inves 
of various factors exerting their ina 
upon the processes of decomposition of 
austenite, and the part played by vation 
elements found in stainless austenitic tL 
loys. oY 
The most significant development wy 
success of the Pluramelt process credited 
to R. K. Hopkins. Popular experimentation 
in stainless steel was that dealing with 
permanent coloring of the various alloys 
The 3 critical products in stainless steel 
manufacture are scrap, chromium and 
nickel. Very few sources of chrome have 
been cut off so far by the war, and it ap- 
pears that doubling the stainless ste] 
production next year will not be a 
severe drain on the chrome supply. 
Nickel is only available in defense indus. 
tries. It is difficult to predict the sup- 
ply available next year. Scrap is none 
too plentiful, but the situation at the mo- 
ment is not particularly serious. (3a) 


ese, have 


estigations to 


too 


3b. Non-Ferr 


Aluminum Bronzes 


“ALUMINUM Bronze F: DESIGN 
Neep.” J. D. Zatser. Ma Design, 
Vol. 13, July 1941, pp. 49 Review. 

Aluminum bronze is rapidly assuming an 
important position in the fi of machine 
design. The characteristics non to this 
series of alloys that make it licable are: 
uniformly good physical pi perties, con- 
trollable hardness range, good corrosion 
resistance, retention of physic! properties 
at high temperatures, and high impact 
strength and high endurance | imits. 

The aluminum bronzes may be put in two 
general classifications: The v-iron type, 
containing less than 1.25% Fc as an alloy 
addition, and the high-iron type with 2.5- 


4% Fe. The latter type has smaller grain 
size, greater hardness and higher resistance 
to wear. 

The aluminum content influences the 
properties considerably. Less than 9% te- 
sults in a very ductile alloy, predominantly 
“alpha” crystals; 9.5-11.8% gives a much 
harder and brittle structure; over 118% 
gives a percentage of ‘‘delta’’ crystals and 
results in extreme brittleness. There are 3 
general fields of service—notably bearings, 
gears and corrosive applications—for these 
alloys. 

Aluminum bronzes containing over 10% 
Al are well adapted to bearing service. 
The structure of this alloy is composed 
of hard particles supported in a_ softer 
matrix. Included in the category of bear- 
ing applications are bushings, slides, gibs, 
and thrust bearings. 

Aluminum bronze is best suited for com- 
paratively slow speed applications, but it 
ha, been used satisfactorily for spindle 
bearings on precision grinders with a spee 
of 1200 ft. per min. High compressive 
strength and its high impact strength pat- 
ticularly suit it for heavy duty service 
Among the applications here are: universal 
joint bearing segments between rolls and 
mill drives; track roller bushings and tur 
table roller bushings on earthmoving 4 
construction equipment. 

Widest users of aluminum bronzes tor 
gears are heavy machinery builders 
machine tool manufacturers, because of t 
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M-3 28-TON TANKS 
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... the low alloy steel 


with high resistance 
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"ITS INHERENTLY FINER GRAIN 
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the manufacturers of M-3 tanks 
used N-A-X HIGH TENSILE for 
steel parts outside of armament. For 
N-A-X HIGH TENSILE had won 
unqualified approval from both fabricator and user long 
before the all-important job of building defense equipment 
came about. 

Because N-A-X HIGH TENSILE can be fabricated by all 
standard shop methods—in most cases no “change over”’ is 
tequired—it goes through each step in forming, drawing, and 


welding with ease and speed. And because of its superior 


- 


Fs 





See 


properties, finished equipment—whether for war or peace- 
time needs—has greater resistance to the destructive forces 
of impact, stresses, shocks and fatigue, over rough roads and 
terrain, in both extremely hot and sub-zero weather. 

N-A-X HIGH TENSILE, also, has unusually high ductility, 
high yield point, high ultimate strength and marked resistance 
to corrosion and abrasion—properties that make for speedier 
fabrication and lower maintenance cost. 

A Great Lakes engineer will be glad to call in person, give 
you the benefit of wide-spread experience in the use of 
N-A-X HIGH TENSILE in hundreds of applications. Tele- 


phone, wire or write for one today. 





LIST OF PRODUCTS 








Hot Rolled Strip (down to 1 inch wide) . . . Hot Rolled Strip Sheets (up to g1 inches wide) . . . Spring Steel (carbon and alloy)... Merchant 
Bars... Forging Bars... Automobile Bumper Sections... Bar Mill Sections . .. N-A-X HIGH TENSILE Bars, Shapes, Sheets, 
Billets... Sheet Bars .. . Hot and Cold Rolled Sheets . . . Michigan Metal for Vitreous Enameling . .. Deep Drawing Quality (in all 
grades, widths up to g1 inches) . . . Stran-Steel Metal Framing for Residential and Commercial Construction, 








GREAT LAKES STEEL CORPORATION—DETROIT, MICHIGAN 


Sales Offices in Principal Cities 


NATIONAL STEEL CORPORATION 


Executive Offices, Pittsburgh, Pa. 


division of 
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Standard Steel Works Division of The Baldwin Locomotive 
Works traces its origin to the Freedom Forge which was 
established at Burnham, Pa., in 1795. For many years 
Standard’s 119-acre plant at Burnham, Pa., has kept pace with 
modern developments in the manufacture of steel products. 

To Standard’s long experience is added modern pro- 





dard for Steel Forgings 


tings of unusual é 
ressed Steel Blooms an 
Wrought Stee , 
Crusher Rings. 
ks, etc. 


Try Stan 
and Cas 
design. P 
Billets. 
Wheels. Flanges- 
Gear and Pinion Blan 
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duction equipment, ex- 
pert metallurgical 
control during every 
step in manufacture, 
and a highly trained 
personnel. 


STANDARD STEEL WORKS 















material's high physical properties in t 

sion, shear and compression, its good an 
resistance and proportional limit. Applica. 
tions where aluminum bronzes have ; 
satisfactory are those in which the loadj 

is extremely heavy, the installation subject 
to impact loading, and the Operation us 
termittent. 

The excellent corrosion resistance of 
aluminum bronze is due to the almost 
immediate formation of a film of aluminum 
oxide on the alloy’s surface, whether cast 
or machined. The film, though thin, js 
closely adherent, has high resistance to at- 
tack by the majority of acids and some 
alkalies, but is not equally effective with 
all corrosive media. 

The film is self-healing: when broken 
or removed, it immediately reforms. At 
present, the widest use of aluminum bronze 
is in pickling equipment installations and 
the petroleum refining industry. 

In addition, there are a great many 
other types of service to which the alumi- 
num bronzes are suited. They include the 
resistance welding field, high temperature 
service, and use for forming and drawi 


dies. (3b) 


Aluminum-Magnesium Pisten Alloys 


THE USEFULNESS oF ALI UM-Mas- 
NESIUM ALLOYS FOR Mo1 Pistons 
(“Die Eignung von W<s« ffen auf 
Aluminium- Magnesium s far 
Motoren-Kolben”’) E. ™M RASSLER, 
Metallwirtschaft, Vol. 19 40, No. 
33, pp. 713-721. P 2] 
Investigations aiming 1¢ develop- 
ment of a wrought alum: magnesium 
alloy suitable for pistons possessing 
high strength and hardn at elevated 
temperatures, together favorable 
thermal conductivity, are rep. rted 


Although a number of t alloys for 


piston application are availa none meets 
all requirements. To save v. cht by alloy- 
ing aluminum with magn o has been 
only partly successful as lesium con- 


tents exceeding 12% rend 
tle, and additional alloying 


e alloy brit- 
ments bring 


the aluminum-magnesium y into the 
“weight-class’”” of aluminu licon piston 
alloys. 

Thermal expansion an ermal con- 
ductivity properties are not <.tisfactory yet 
but bending fatigue strength 1s good. The 
running properties could further im- 
proved, but at the expense strength. 


The hardness and tensile strength of 
aluminum-magnesium alloys are inferior to 
age-hardened aluminum-silicon piston alloys 
at room temperatures and up to 400° F, 
but superior above the latter temperature. 
Further improvements should aim at 4 
more favorable strength at elevated tem- 
peratures without impairing the other 


favorable physical properties already se- 
cured. EF (3b) 


Industrial Applications of Silver 


“American Sitver Propucers’ Re 

SEARCH FP royect.” Progress Report, 

issued by Handy & Harman, New York, 
> July 1941. 


The field of electroplated coatings ©? 
tinues to show promise as an outlet “ 
silver and the Project's pilot plating = 
has been kept busy recently plating me 
pails and cans. A large can — 
is cooperating with the Project and a a 
ical supply iouse in the developmen 
a silver-lined can for packaging an 

One of the criticisms of silver-li op 
tainers appears to be that they do o , 
sufficiently superior advantages Ove coat 
now in use to warrant the additiona 
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« | The Care and Feeding of... an IDEA 
“nf Powder inetallurgy, in certain well-established applica- cation to making a given machine part (or material for | 
ing tions, is fir from a fledgling. But current explorations fabrication into a part) may today be just an idea. To | 
ton of the possibilities of powders and the uses of sintered foster the idea into practical realization is the respon 
on- powdered metal parts, are producing new ideas that sibility of metallurgist, machine designer and manu- 
es deserve nourishment. facturer of metal powders. It is essential to design with | 
al Potentially, powder metallurgy offers important the limitations as well as the possibilities of metal | 
- economies and saving of time in the production of a powder manufacture in mind. Powders must be manu- | 
oys vast number of parts used in industry. Its specific appli- factured to definite specifications based upon desired | 
. properties for the particular application. | 
a We have been producing metal powders of all types | 
her | for a quarter of a century. We have learned a good | 
b) deal about what can be done with this special produc- { 
tion technique. The experience of a considerable staff | 
of metallurgists, chemists and engineers is at the dis- | 
posal of manufacturers, We welcome requests for | 
information. | 
ve i] 
~~ METALS DISINTEGRATING COMPANY | 
“4 "hh * | 
Q ELIZABETH (| NEW JERSEY 
us. i] 
ve . PIONEERS IN METAL POWDERS | 
st FOR A QUARTER CENTURY | 
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For the general run of containers this at 
present is undoubtedly the case, but it is 
not true for packaging some specialized 
products. In some instances silver-lined 
containers are being seriously considered 
and tested for packaging corrosive mate- 
rials because the corrosion resistance of 
other metals and lacquers is not adequate. 
In recent months the scarcity of many 
base metals has focused attention on the 
use of silver as a substitute for aluminum, 
nickel and tin. In places where sheet or 
foil aluminum has been used, for its cor- 
rosion resistance or high reflectivity, it is 
apparent that silver plating on available 
metals can be substituted since it possesses 
these qualities, for most purposes, to an 
even better degree than aluminum. 
Silver electrodeposits are being investi- 


gated as a substitute for nickel, as an 
undercoating for chromium plating. Ad- 
vantages may be derived from the use of a 
corrosion resistant electroplate of silver 
followed by a hard, wear-resistant chrom- 
ium deposit. 

Experiments have been conducted to 
determine the strength of extruded tubing 
made from a 3.5% Ag, 96.5 Sn alloy. A 
bursting strength of 2,500 Ibs./in.,? or 
almost double that of pure tin, was ob- 
tained—far in excess of any working pres- 
sure encountered in distilled water lines 
where this material is finding commercial 
use. 

Tests on threaded joints showed that 
the alloy had a tensile strength 25% great 
er than joints made with pure tin tubing 
For certain installations, it would seem 
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buildings devoted to machining 
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feasible to use threaded connections ; 
distilled water lines if the tubing tts. 
made of the silver-tin alloy. Both the 3 mn 
Ag and 5% Ag tin alloys are finding as 
plications as solders. ait 
Interest continues in the Possibilities of 
using lead-silver solders in Place of the 
standard lead-tin alloys in automatic ¢g 
making machines, to save tin. The 2Y, % 
Ag lead alloy is actually cheaper than 
standard solder and the joints are equally 
satisfactory. FPP (3b) 


Zinc Alloys for High Temperatures 


THE CREEP STRENGTH oF Z1Ni 


‘ ’ Al LOYS 
(“Dauerstandsfestigkeit von 7 nklegier 
ungen’’) FRANZ PAWLEK §& Max 
PFENDER Z. Metallkunde, \ 33 


Feb. 1941, pp. 84-96. Extens 
research. 


original 


The high tensile strengths of commer- 
cial zinc alloys are not associated with 
correspondingly favorable creep strength 
values. The latter are surprisingly poor 
and quite unrelated to tensile strengths. 

Creep curves of zinc alloys do not show 
the same course. They may intersect after 
about 50 hrs. The creep (at constant tensile 


load) after 150 hrs. offers a more reliable 
value. For large-scale sag t the av- 
thors preferred to bend-test wire clamped 
at one end without load on free end. 

The object of this investi nm Was to 
study the effect, on the cree; ength of 
zinc, (a) alloy additions like aluminum. 
magnesium, copper and lith available 
in Germany, (b) the princi; ontamina- 
tions (such as lead and cad: ) in the 
commercially pure grades of ; and (c) 
supposedly extremely detrim elements 
like iron, nickel and mangan The al- 
loys were hot-rolled and th id-drawn 
50%. Two further sets we studied in 


the annealed state, 7.e. 2 h t 300° F, 
and 2 hrs. at 575° F. 


Besides creep strength, following 
properties were determined: tensile strength, 
elongation and bending nun In gen- 
eral, the individual or combi: alloy ad- 
ditions did not exceed 1% 

Among the commercial alloy additions, 
only copper increases the crecp resistance. 
Magnesium, which raises the \-tempera- 
ture tensile strength, does not affect the 
creep strength. Lead and cadmium exert 
only a small effect, cadmium obviously be- 


ing responsible for the brittleness 


Contrary to prevalent ideas, elements of 
the iron group ad-antageously affect the 
physical properties, including creep 
strength. Ternary alloys of zinc with iron 
-+- manganese, iron -+- nickel and nickel 
-++ manganese are distinguished by extra 
ordinarily high elongation values in the 
annealed state and very good creep resist 
ance. The same holds for cold-worked zinc 
alloyed with copper and iron 


Adding aluminum in conjunction with 
metals of the iron group offers no advan- 
tage; likewise alloying the iron metals with 
commercial zinc alloys affects the creep 
strength but little. The favorable creep 
resistance of alloys of zinc with the ele- 
ments of the iron groups is explained on 
the basis that these alloys are of the 
precipitation hardening type in_ spite 0 
the small solubility of these metals im zine. 
The usual alloy constituents in commerca 
zinc alloys seem to prevent supersaturation 
of the solid solution containing the son 
group metals (see also METALS AND ot 
Loys, Vol. 13, May 1941, p. 644 whic 
stated that magnesium improved the creep 
resistance of a zinc alloy with 4% Cu, 


asian EF (3b) 
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OXYGEN FREE HIGH CONDUCTIVITY 


fi Superior Copper 


FOR ALL PURPOSES 


OFHC Copper conforms to the A.S.T.M. Specifica- 
tion for electrolytic copper wirebars, cakes, etc., 
B5-27 with regard to metal content and resistivity, 
and is free from cuprous oxide. 







OFHC Copper is characterized by its freedom from 
casting defects and its bar-for-bar uniformity. Its 
freedom from oxygen results in great ductility and 
toughness as evidenced by its high reduction of area 
and resistance to impact. 


OFHC Copper withstands more working in hard 
condition when tensile strength is greatest, making 
it especially suited for products subjected to severe 
fabricating or service conditions. 


OFHC 


REG. U.S. PAT. OFF. 
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BRONZE 
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THE PHOSPHOR BRONZE 
SMELTING COMPANY 


2208 Washington Aven a 
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“‘Original Manufacturers 
of Phosphor Bronze in 
the U. S. A.’’ 


ESTABLISHED i874 












»* 


“ae 


pi 


” . 


‘ 


AV 
Vos 


SEPTEMBER, 1941 














4 Ui, 


Be Sure v0 sec 


the exhibit of 


SUPERIOR TUBE CO. 


NORRISTOWN, PENNA. 


At the Metal Show 


BOOTH H-46 


WELDRAWN STAINLESS 


. BRAWN 


BRAWN ‘‘MONEL” and ‘INCONEL” 


“SUPERIOR—The Big Name in Small Tubing” 





383 











BO | 

















Physical and Mechanical Property Testing and In- 
spection. Routine Control and Instrumentation, X-ray 
and Magnetic Inspection. Spectrographic and Photo- 
elastic Analysis. Corrosiou- and Wear-Testing. Ex- 
amination of Coatings, Surface Measurements. Metal- 
lographic Structure and Constitution. 


Micro-Hardness Testing 
A Composite 


The Hanemann micro-hardness tester re- 
cently developed in Germany and manu- 
factured by the Zeiss works aroused con- 
siderable interest both abroad and in this 
country. The tester and its possibilities 


have previously been described in METALS 
AND ALLoys, July 1940, p. 108 and July 
1941, p. 112. American engineers and 
metallurgists have been particularly at- 
tracted by its potentialities for the hard- 
ness testing of porous powder metallurgy 
products and of multi-phase alloys in 
general. 


observed. First, 


Two juxtaposed articles in a recent issye 
of a German magazine have examined the 
fundamentals of micro-hardness testing and 
presented an interpretation of phenomena 
FRIEDRICH SCHULTZ «& 
HEINRICH HANEMANN (“Die Bestimmun 
der Mikroharte von Metallen,” Z. Meza] 
kunde, Vol. 33, Mar. 1941, pp. 124-134) 
deal with some fundamentals of hardness 
testing, study the dependence of micro. 
hardness on crystal orientation, propose a 
micro-hardness testing method and deter. 
mine the micro-hardness of metallic com. 
pounds present in aluminum. 





As the micro-hardness testing method 


normally tests individual crystals, the effect 
of anisotropy was investigated. Systematic 
tests on aluminum and antimony showed 
that the position of the testing surface 
relative to the axes of the crystal affects 
but little the micro-hardness, 


The decrease of micro-hardness with in- 


creasing loads is largely attributable to 
work-hardening of the surface in grinding 
and polishing. In the case of electrolytic 


polishing only a very small decrease of 


of the material under test. 


In spite of geometrically simila 





AT 5000° F 


Ajax-Neorthrup High Fre- 

quency Induction Furnace 

Makes Alloy for Phono 

Needle Points That Play 
2000 Records 





PERMO PRODUCTS CORPORATION, CHICAGO 
uses an Ajax-Northrup High Frequency Furnace 





Macropho- 
tograph of a 
Permo point: 
the light col- 
ored tip is 
formed of the 
alloy pro- 
duced in an 
Ajex-Northrup 
Furnace. 


AJAA-NORTHRUP MELTING FURNACE CAPACITIES: ONE OUNCE TO EIGHT TONS 

















to develop precious metal alloy 


phonograph needle points. 


Power for the furnace is furnished 
by a 35 KVA Ajax-Northrup high fre- 
quency converter which changes 60 


cycle power to 50,000 cycle power. 


Information on request. 


1921 





Today we are making them 
better than ever to meet their 
present important application— 


WILSON 


MECHANICAL INSTRUMENT CO- inc. 


733 East 143 St. 
New York 





“ROCKWELL 


HARDNESS TESTER 

Twenty fears ago we started 
to make these testers for the 
metal 


working industry. 


defense. 


1941 


hardness with rising loads remains—an 
effect also noticeable in macro-hardness 


testing. 

When the load is plotted in relation to 
the diagonal of the indentation on a loga- 
rithmic scale, the micro- as wel! the 
macro-hardness data fall on a straight line, 
the slope of which is tan a= 1.9 With 
electrolytically polished surfaces, the micro- 
hardness of aluminum thus fol! the 
Meyer equation P—axd" whe: 2 
P= load, d= diam. or diagonal of inden- 
tation and a = a constant, cha ristic 


ienta- 
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in no other industry is testing 
more important; in no other indus- 
iry is speed more essential. It is 


significant that these leading man- 





ufacturers have chosen Southwark- 





Tate-Emery Testing Machines. 





Baldwin Southwark Division, The 
Baldwin Locomotive Works, Phil- 
adelphia; Pacific Coast Represen- 
tative, The Pelton Water Wheel 


Company, San Francisco. 
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I DIVISION OF THE BALDWIN LOCOMOTIVE WORKS 
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tions, Kick’s law is not applicable to 
micro-hardness tests. It appears inadvisable 
to standardize on a constant load. With 
soft material, the crystal size would be too 
small and the indentations too large, while 
with hard crystals, the indentations would 
become immeasurably small. 

To place the micro-hardness test on a 
scientific basis, it is suggested to standard- 
ize on a constant size of indentation. The 
latter can be obtained by graphical inter- 
polation of impressions, some of which are 
larger and some smaller than the standard. 

Many intermediary phases occurring in 
binary aluminum-alloys were tested with 
reference to different indentations: AlsMg: 
— 340, Al; Ni = 770, Al,Co — 735, 
Al.Cu — 560, Al,Fe 960, Al,Cr = 510, 
AlwCrs —= 710, AlkAMn — 540, Al.Mn — 





778, Als;Ca = 208, Al: V = 395, AlSb = 
1480, Si = 1320. The comparatively high 
hardness of the last two materials is not 
surprising as they possess the diamond 
structure. With the exception of Al,Mn, all 
crystal phases possess a constant micro- 
hardness over the wide testing range ap- 
plied, #.e. n = 2. 

In a second article, E. O. BERNHARDT 
(“Ueber die Mikroharte der Feststofte im 
Grenzbereich des Kick’schen Ahnlichkeits- 
satzes,”’ Ibid., Vol. 33, Mar. 1941, pp. 135- 
144) interprets the phenomena observed in 
the determination of micro-hardnesses of 
solids with the Hanemann-Zeiss tester. 

The originally described model has been 
improved, and the resolving power has 
now been doubled. Kick’s law, it is agreed, 
does not hold for micro-hardness testing. 
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Radium detects defects in castings. 

| Radium is best for weld inspection. 

| Radium is easily portable. 
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Radium is available for sale or rental. 


Canada: Largest Producer of Radium in the World! 
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The micro-hardness depends not only on 
the physical properties of the tested mate. 
rial, but also on the size of indentation 
This interrelation is covered by the Meyer 
rule, whose exponent “‘n” deviates more 
from 2, the less Kick’s law is obeyed. The 
deforming force is only partly absorbed 
the formation of the indentation. ' 

This portion follows the Kick law and 
represents a function of the displaced yo}. 
ume. The balance of the deformation work 
is spent in the formation of “internal sur. 
faces” and the region thus affected lies 
close to the surface. 

Tests on glasses show that the Meyer 
rule still holds in spite of the absence of 
gliding planes. The brittleness of glasses 
can be determined by micro-hardness tests 
which thus show a distinct connection with 
the internal stresses that can be computed 
on the basis of the previous history and 
of thermal data. 

Testing results on graphite, aluminum 
boron carbide, chlorides, fluorides, brom. 
ides and various glasses are presented in 
support of the author's deductions. EF (4) 


Spectroscopy of Scrap Aluminum 


SPECTRUM ANALYSIS OF REMELTING 
ALUMINUM (“‘Spektralanalyse von Un 
schmelz Aluminium’’) H, Moritz 
Aluminium, Vol. 23, Mar. 1941 
136-140. Descriptive. 


The research laboratory of the Alumi- 


nium Ind. A. G. in Switzerlan ports 
success in the routine application quan- 
titative spectrochemical analysis to alumi- 
num and its alloys. 

Ordinary chemical analyses, in e of 
extensive mechanization, require to 3 
hrs. for 30-40 samples. By spect: mical 
methods, however, 200 samples an be 
tested in 8 hrs. with a cost of it Y% 
that for chemical analysis. Spec’: scopic 
methods also permit the immedia' detec- 
tion of the undesirable or harmfu! | npuri- 
ties by their lines. 

In a series of about 1400 i: leter- 
minations made by both method: 78.4% 
of the spectro-analyses were in ment 
with the chemical analysis; 17.4 f the 
chemical analysis were “‘wrong, t only 
4.2% of the spectroscopic analys«: were 
“wrong.” Preparation of calibra' elec- 
trodes for the spark, production 0! proper 


blackening of the lines on the photographs, 
and evaluation methods are described 


Ha (4) 


Non-Destructive Seam-Detection 


Non-Destructive Detection or IN- 

TERNAL SEAMS IN SHEETS (‘‘Zerstor- 

ungsfreie Feststellung von Dopplungen 

in Blechen”) W. JettincHavs & F. 

Stasrern. Tech. Mitt. Krupp, For- 

schungsber., Vol. 4,*Ap-/. 1941, pp. 31- 
36. Descriptive. 


A source of trouble in many steel sheets 
is the laminar separations in the material 
lying parallel to the surface. Such defects 
can be harmless under tensile stresses 19 
the place of the sheet, but under bending 
stresses only part of the section takes the 
wholé stress and the sheet may break. 

The causes of such seams are hollow 
spaces or blisters in the ingot, which a 
squeezed together in rolling. An electrica 
apparatus is described which, when con- 
nected to the sheet, permits detection 0 
the direction and extent of the defects by 
current and voltage measurements in vatt- 
ous directions; the electric resistance across 
the section changes where seams ones 
example is given illustrating the proce ure 


and evaluation of the measaremenss ; 
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HIGH MAGNIFICATION ELECTRONIC 
RECORDER-EXTENSOMETER 


Bulletin 18 — Write today for your copy which 
gives complete description of the Olsen Elec- 
tronic High Magnification Recorder — assures a 

true stress-strain diagram. 
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Non-Ferrous Production Practice 


NON-FERROUS PRODUCTION METALLURGY. 


By John L. Bray. Published by John Wiley 
G Sons, Inc., New York, 1941. Cloth, 
6 x 9 in., 430 pages. Price $4.00 


Few books adapted to classroom instruc- 


tion in non-ferrous metallurgy are avail- 


books 





able, and most of them are old. Accord- 
ingly this new book will be welcomed by 
many. The author has kept the size (and 
price) of the book within bounds for 
student use by confining it strictly to proc- 
ess metallurgy, and by omission of all 
photographs. 

After the introduction, four short chap- 





ALUMINUM AND MAGNESIUM HEAT 


TREATMENT is no 


BECAUSE PRACTICAL STEEL TREATERS 
WORKED FAR INTO THE NIGHT 
SEVEN YEARS AGO... 

ORIGINALLY DEVELOPED for produc- 
tion tempering of steel parts in a 
commercial steel treating plant, the 
laboratory accuracy of the Cyclone 
Heating Principle was by no means 
a happy accident. The first Cyclone 
produced was operated for a year in 
the Lindberg Steel ‘Treating plant be- 
fore it was announced. The result 
was a heating principle which has 
successively solved the problems of 
steel tempering, low temperature heat- 
ing and annealing, and brass anneal- 
ing, in hundreds of plants. The in- 
herent accuracy of the principle fitted 
it ideally for the extreme heating uni- 
formity required in aluminum and 
magnesium heat treatment . . . and 
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problem TODAY... 


today hundreds of Cyclones are in 
service in aircraft plants, accessory 
plants, and aluminum and magne- 
sium foundrys. 


If you have contracts for heat treat- 
ing work which will have to stand up 
against 100% inspection, whether it 
be for steel or non-ferrous heating, 
then check on the Cyclone. Your local 
Lindberg office can show you installa- 


tions on almost any type of work. 





LINDBERG 
ENGINEERING 
COMPANY 


2450 W. HUBBARD ST. 
CHICAGO, ILLINOIS 








ters are given on metals and ores, slags 
and fluxes, secondary metals, and market. 
ing; the remaining 23 chapters take up 
the commercial non-ferrous metals in al. 
phabetical order, each in a separate chap- 
ter. Rather than the alphabetical arrange- 
ment, many instructors would prefer , 
grouping of the metals according to the 
type of extraction process chiefly used 
for them, such as smelting, distillation 
electrolysis of fused salts, reduction with. 
out fusion, etc. 

The general criticism might be made 
that this work, intended like others on the 
subject as a “‘survey,” is mainly descriptive. 
with insufficient consideration of reasons 
and little attempt to show correlation of 
principles and practice as most teachers 
desire to do. Admittedly a good solution 
of this problem is difficult, especially be. 
cause of limitations of time and space, 
but it is to be regretted that this new 
book contributes little thereto. 

Fach chapter follows a uniform plan, 
beginning with a paragraph on the history 
of the metal, a brief discussion of eco. 


nomics and world production, « simple 
listing of ten principal properties, a para- 
graph on marketing and prices, one on 
uses, some sketchy information 1 the 
principal alloys and on ores, and a moge 
extended description of the processes and 
furnaces or other principal equipment used 
in extraction and refining. 

An excellent innovation is ¢! se of 
simplified line drawings of apparatus which 
show the principal parts and dimensions 


with clarity. Numerous flow diagrams are 


also a valuable feature. In the object of 
bringing the material up to date, the au- 
thor has succeeded well; exceptions may 
be noted under beryllium, bismuth, and 
refining of copper. 

It is not to be expected that e: would 
not creep into a book covering so broad a 
field. The reviewer has noted a number, 
only a few of which need be mentioned. 
In listing the impurities in aluminum, iron 
is omitted and tellurium written for ti- 
tanium. It should not be said that from 


the heat of a reaction the voltage is cal- 
culated by Faraday’s law, nor is it true 
that low current densities produce fine- 
grained electrolytic deposits. Acid-lined 
copper converters are deader than one 
would suppose from the text, but hand- 
charging of horizontal zinc retorts has not 
been replaced by mechanical charging to 
the extent indicated. 

The book on the who!e is well balanced 
and complete within its intended scope. 
More space might well have been given to 
aluminum, but few things are omitted that 
one would expect to find. The volume 


will be useful to many. 
—ALLISON BUTTS 


Non-Ferrous Foundry Practice 


Non-FERROUS FOUNDRY PRACTICE. By 
]. Laing & R. T. Rolfe. Published by 
Chapman & Hall, London, 1941. Cloth, 
SY, x BY, in., 336 pages. Price $4.00. 


The contents of this book appeared 
serially in the Metal Industry, London, 
the book itself appeared in 1940, and it 
has been reprinted in 1941, indicating @ 
real call for the volume in England. 

(Continued on page 390) 
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INDUSTRIAL X-RAY EQUIPMENT 


Industry—requisitioning the X-Ray for inspection—must 
decide which X-Ray equipment will be most profitable, 
most economical, and best adapted for each individual 
need. Here is where experience and reputation count. We 
are pioneer makers of X-Ray apparatus and have been 
specialists in it for 41 years. The making of X-Ray equip- 
ment is our sole business. 





Because of this specialized experience we are equipped 


to meet the demands of industry and we have available various types 
and sizes applicable to the metal industry. Our engineers are at your 
service to advise you how a Keleket unit can solve your inspection 

whether in the use of one of our regular, standard units 
or in creating and building a unit tailored to fit your specific needs. 


problems 


or further information, mail the coupon. 


THE KELLEY-KOETT MFG. CO., COVINGTON, KENTUCKY 


REPRESENTATIVES IN 64 CITIES 


Py ’ . a . .* 
Pioneer Creators of Quality X-Ray Equipment Since 1900 


SEPTEMBER, 1941 


HE increasingly stringent demands 

put upon industry—particularly in 
all branches of metal working—have made 
it almost mandatory that X-Ray be used 


for inspection and examination. 


Proven in the field of Medicine and in 
the Metallurgical Laboratory, X-Ray in- 
spection equipment is also invaluable fo: 
industrial use. Here X-Ray provides for 
accurate examination by disclosing hidden 
defects in castings of aluminum, steel, 
grey iron, malleable iron or bronze and 
by detecting small or major flaws in all 
welding procedure—all without interfer- 


ing with the production line. 





as little as 


Ay 2h 


Unit illustrated will 
penetrate I i 6 inch steel 

4 inch aluminum. Is 
self-contained — com- 
pact and portable. Will 
go through 30° door 
can be taken on average 
factory elevator. Can be 
plugged into any 110 
AC socket. No external 
water connections re- 
quired. 
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The main topics are: Bronzes; copper 
and brasses; high strength brasses; alumi- 
num bronzes; silicon bronzes and brasses; 
cupro-nickels; aluminum alloys; magne- 
sium alloys. The more important alloys 
in each class are described and for many, 
both the British and the A.S.T.M. specifi- 
cations are shown. 

Kinks for the molding, gating, melting 
and handling of each main type of alloy 
are separately discussed. It is this fea- 
ture that gives the book its chief value, 
for the data on specifications and proper- 
ties are elsewhere available, though perhaps 
not so conveniently arranged 

More here 
about some of the alloys, and not all of 


could be said than is said 
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the important published information has 
been utilized, but in general, the informa- 
tion given is adequate. 

—H. W. GILLETT 


Metals as Commodities 


ComMMopity YEAR Book—1941. Pub- 
lished by Commodity Research Bureau, Inc., 
New York, 1941. Cloth, 834 x 12% in., 
636 pages. Price $7.50. 


Statistics on production, imports, ex- 
ports, and prices of selected commodities 
are prefaced by brief, rather non-technical 
discussions of uses, trade practices and the 
like. The metals dealt with are aluminum, 
copper, gold, iron and steel, lead, man- 
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ganese, tin and zinc. Similar information 
on these is already accessible to most 
metallurgical engineers. However, when one 
wants similar information on wheat, beer 
hay, glass, rosin, hogs, pepper, alcohol, 
eggs, paper, coal, oil, hides, rubber, silk 
and a score of other things, he may not 
know where to find it and he probably 
needs just such a general, non-technical 
discussion of those industries as js given 
in this yearbook. 


book. 


It is a useful reference 


—H. W. Guuerr 


Aluminum Bronzes 


THE PRACTICAL APPLICATION OF ALUMI 
NUM BRONZE. By C. H. Meigh. Published 
by McGraw-Hill Book Co., New York, 
1941. Cloth, 74% x 103% in., 112 pages. 
Price $4.00. 

The author is director of an English firm 
producing aluminum bronze, who thinks 
that existing literature on the alloy has 
taken an academic form, so he sets ¢ 


Out to 
write a book of his own. His thesis js 
that aluminum bronze is a swel! material 
of engineering and that his firm knows just 
how to handle it. 

The book is strong on evidence and ar- 
gument that might lead a designer to use 
the alloy, very reticent on inforn n that 
might be of use to a competing foundry 
(though he hasn't been able to | it all 
out, so that some information of effect 
of additions of manganese, iron a ckel is 
given). 

Some of the author's ideas a: culiar, 
He thinks that pickling alters struc: 
ture of the alloy and affects an reciable 
depth. His ideas of fatigue ar te un- 
orthodox and unsubstantiated. thinks 
that fatigue corresponds to chang<: in struc- 
ture such as come from cold work if you 
don’t exceed the proportional |: there'll 
be no fatigue. 

His discussion of feeding cast iS geu- 


eral rather than specific and, in the tew 
paragraphs devoted to wrought minum 
bronze, Durville pouring is not mentioned. 
In general, the booklet Aluminum 


Bronze,” published by the English Copper 
Development Assn. in 1938 is more in- 
formative. Yet the main thesis, the value 
of the properly-made alloy as an engineer- 
ing material, is well brought out. 


The book is beautifully printed on good 
paper with wide margins. It doesn't look 
like a war-time product. 


H. W. GILLETT. 


Other New Books 


ALuMINUM IN ArrcraFt. Published by Alumr 
num’ Co. of America, Pittsburgh, 1941. Paper, 
spiral-bound, 5% x 8% in., 103 pages. No 
charge. Intended primarily for the mewcomer 
to the use of aluminum in aircraft, this book- 
let reviews alloys and forms, airframe fabri- 
cation and treatment, choice of materials and 
processes, and maintenance. 


Lessons 1n Arc Wextptng—Seconp Epitiox. 
Published by The Lincoln Electric 0., Cleve- 
land, 1941. Simulated leather, 5% * 8% m., 
176 pages. Price 0c postpaid in U. S. Ay 
75c elsewhere. A practical instruction book a 
the student welder and apprentice and a handy 
reference work for those more experienced. 
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MACHINING—one of the many industrial operations where 
the Metallurgical Engineer is your inside track to Sales! 


\achining operations are a good illustration of 
the importance of the Metallurgical Engineer to 
our sales. 

These METALS AND ALLOYS readers con- 
rol the selection and application of the materials 
because they vary in costs and methods of ma- 

chining)—machines and parts (because of differ- 
ing speeds, efficiency and service life)—tools 
(because new steels and carbides are opening 
new operating ranges)—and machining practices. 
The Metallurgical Engineer is the place where 


Production and Purchasing meet. Buying speci- 


Hetals and Alloy 


Reinhold Publishing Corporation - 330 West 42nd Street - New York City 


fications begin with him. Uis practical technical 


knowledge makes Defense programs possible and 
Peace Time profitable. 

Every metal-producing and metal-working 
plant has its Metallurgical Engineers—although 
sometimes titled Plant Superintendent— Produc- 
tion Foreman—Chief Engineer. They are always 
busy —hard for salesmen to see. But, over 9,700 
of these men who control buying specifications 
can be effectively and economically sold through 
METALS AND ALLOYS, the magazine they 


pay for and read. 
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M & A means more Markets and Action in Industries and Operations such as these: 


Ferrous and non-ferrous metal-pro- 
duction — Automotive — Aviation — 
Marine—Ordnance— Electrical — Rail- 
Hardware — Machinery — Structural — 
Process Industries Equipment. 


SSS 
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Melting — Casting — Rolling— Drawing 
— Forging — Forming — Heat Treating 
— Machining — Welding — Finishing — 
Inspection — Engineering Design and 
Metal Selection. 
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By Edwin F. Cone, Editor 


Electric Steel 


The greatest output of electric steel in the history of 
the American steel industry was recorded in 1940, em- 
phasizing a trend which has been very prominent in the 
last decade. The total last year was 1,700,006 net tons 
of ingots and steel for castings by companies producing 
ingots, as computed by the American Iron and Steel In- 
stitute. The 1940 total is an increase of about 6.5 per 
cent over the 1,029,067 tons in 1939. The best previous 
total was 1,065,603 tons in 1929. 


More Electric Steel 


Data for the steel ingot production for the first half of 
1941 show that 1,322,435 net tons of electric steel were 
made. The significant trend in these data is that this total 
exceeds both the 1929 and 1939 totals and is not very far 
short of the record for all of 1940 of 1,700,006 tons. 
At this rate the 1941 total will approximate 2,750,000 tons 
or perhaps exceed it. ; 


Still More Electric Steel 


The number of new installations of electric steel furnaces 
is mounting. Allegheny-Ludlum announces the starting up 
of a new 35-ton Swindell-Dressler furnace with another 
on the way (July). This will decidedly increase the com- 
pany’s capacity to make “special or high-alloy steels.” The 
increase is estimated at 50,000 tons per year. 


Steel Earnings 


With an output of steel in 1940 the largest in the coun- 
try’s history, the average layman would expect steel com- 
pany earnings to have also reached a new high. We are 
now told that net earnings last year, though the highest 
for amy year since 1929, were 40 per cent lower than in 
that boom year in which the output was 6 per cent lower 
than in 1940. Trends in earnings do not always parallel 
those in output. With higher wages this year and a pos- 
sible production of 85,000,000 to 90,000,000 tons, it is 
difficult to foresee the outcome. 





Air Conditioning the Blast Furnace 


Although the air conditioning unit at a blast furnace 
at the Aliquippa Works of the Jones & Laughlin Stee] 
Corp. has been in operation too short a period to permit 
drawing definite conclusions, April's daily pig iron output 
was about 5 per cent better than in January and February, 
and the coke consumption was 3 per cent less than in 
those two months—a favorable trend. This was the testi- 
mony of E. K. Miller, asst. general supt. of the Aliquippa 
Works at the May meeting of the American Iron and 
Steel Institute. 


New Blast Furnaces 


As of Aug. 1 and in line with the request of the OPM 
for additional pig iron capacity there were six new blast 
furnaces being built, with a capacity of 2,019,000 tons. The 
OPM has asked for an increase of 6,508,950 tons capacity 


All-Welded Blast Furnace 


A rebuilt blast furnace at the Steelton, Pa., plant of th 
Bethlehem Steel Co., adding 780,000 tons to the company’: 
pig iron capacity, has an all-welded shell—a trend aw 
from the riveted construction. 


Pig iron in 1940 


The largest production of pig iron and ferroalloys 
American furnaces since 1929 was recorded in 1940 
cording to statistics published by the American Iron 
Steel Institute. The 1940 total was 47,398,529 net t 
The 1929 output was 47,727,661 tons. 


Alloy Steel Rails 


The quantity of alloy steel rails, according to 
A. I. S. L., made in 1940 at 172 net tons was the small 
in many years. The record since 1925 was 5,249 tons 
1930. The use of steel rails containing alloys has b 
decidedly on the decline in recent years, although 
trend has varied up and down. (Medium manganese rai! 
are not included.) 

The trend in the output of rails in general is upward 
the largest total, at 1,678,986 net tons last year since 193 
having been made. 


Cupolas Duplexed with the Open-Hearth 


A trend of decided interest and significance has been 
developing for some time—duplexing the cupola with 
the open-hearth. Based on the experience of one steel 
company, it has been possible to deliver molten metal from 
cupolas to open-hearth furnaces. Scrap is melted in the 
cupolas, converting it into a product resembling pig :ron. 
If high in sulphur, it is desulphurized with soda ash be 
fore it is transferred to the open-hearths. It is reported 
that by this method the production of four open-hearths 
has been made equal to that of six. If this is so, the build- 
ing of additional open-hearths to augment steel ingot ca- 
pacity has been rendered less necessary. This development 
is understood to have been in successful operation about 
3 yrs. In fact it has been demonstrated so satisfactory and 
efficient that two other steel companies, similarly situated, 
have decided to adopt this duplexing method and to have 


ordered the cupolas. 
(Additional “Trends’’ on page 398) 








METALS AND ALLOYS 














First Consideration in Design- ACCURACY ! 


first Choice in Castings - 




















Controlled metal structure and free- 
n from objectionable internal stresses 
itribute to maintained accuracy in 

each casting. High tensile and trans- 

verse strengths, a true modulus of elas- 
ticity, anti-friction qualities, and high 
vibration damping capacity mean re- 
lity in service and assure positive 
islation of superior design character- 
istics into the finished product. 
All castings manufactured by Barnett 


Foundry & Machine Co., Irvington, N. J. STANCHION 


MEEHANITE RESEARCH INSTITUTE 


311 ROSS STREET + PITTSBURGH, PA. 


YOU KNOW WHAT YOU’RE GETTING 


A~sonia, Conn......................Farrel-Birmingham Co., Inc. 
OCU co. bn 5c40bueees 


; ..H. W. Butterworth & Sons Co. 
E Bridgewater, Mass......................... The Henry Perkins Co. 
EY pe cee dacbclie Pohlman Foundry Co., Inc. 
Charleston, W. Va.................. Kanawha Manufacturing Co. 
Chettanooga, Tenn......................Ross-Meehan Foundries 
Chicago, M..........................Greenlee Foundry Company 
Cincinnati, Ohio. ...............Cincinnati Grinders Incorporated 
Cincinnati, Ohio.............The Cincinnati Milling Machine Co. 
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Cleveland, Ohio.................. Fulton Foundry & Machine Co. 
Denver, Colo........................The Stearns-Roger Mfg. Co. 
ESS SST, Taw Atlas Foundry Co. 

p. Flint, Mich....................General Foundry & Mfg. Company 
=~, Hamilton, Ohio................ Hamilton Foundry & Machine Co. 
me Gvingden, M.3................... Barnett Foundry & Machine Co. 
De I a ol Kinney Iron Works 
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3 Pittsburgh, Pa... 


MEEHARITE! 


Like a fine watch, this Gould & Eberhardt 
Universal Hobbing Machine, one of the 
largest ever built, was designed for accu- 
racy — permanent accuracy. Fine design 
demands fine materials and that is why 
MEEHANITE Castings were used for the 
following parts: 





WORK TABLE 
TRUNNION 
TABLE BASE 






STANCHIONS 
SWIVEL HEADS 
GEAR CASE 

WORM GEARS 





a 
GEAR CASE \ 


IN MEEHANITE 





New York, N.Y.........The American Brake Shoe & Foundry Co. 
IN, oo gb ce bus bu cwbeedbeedss Vulean Foundry Company 
Se. s,s wc de hate Co Bie © bias ES aioe E. Long, Ltd. 
Philadelphia, Pa... Florence Pipe F. eundsy & Machine Co., 
(R. D. Wood Company, Selling Agents) 
Phillipsburg, N. J..................Warren Foundry & Pipe Corp. 
.....Meehanite Metal Corporation 
. Rosedale Foundry & Machine Co. 
American ee Machinery Co. 
: ..Banrer Iron Works 
Valley Iron Works 
London, Eng......... The inteenational Mechanite Metal Co., Ltd. 
Waterloo, N. S. W.. . Australian Meehanite Metal Co., Ltd. 
Johannesburg, South Africa, Meehanite Metal Co. (S.A.) (Pty.) Ltd. 


Pietsborgh, Pa... .......5500e 
Rochester, N. Y........ 
St. Louis, Mo... . 
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By Edwin F, Cone, Editor 


Plastics 


A subcommittee of the committee on manufacturing prob- 
lems of the American Iron and Steel Institute has made a 
report on displacement of steel by plastics. It points out 
that this displacement so far is of minor consequence, that 
during 1939 the total tonnage of plastics material pro- 
duced amounted to only Y% of 1 per cent of the total 
tonnage of steel for the same period, and that probably 
less than one-quarter of that amount superseded steel. In 
the immediate future there are few applications which may 
become a direct threat to steel tonnage, as for example, 
automobile bodies, refrigerator liners and containers. The 
Institute is to review the subject periodically. 

The automobile body and aircraft fuselage would be 
put in proper perspective if they were referred to as plywood 
glued together with a plastic rather than as plastics. 


Tin Conservation 


Certain steps for the conservation of tin, recommended 
to the O.P.M. by a committee of the National Academy 
of Science, are: 

Expand use of glass containers where feasible. 

Decrease the total amount of tin allotted to the can- 
making industry, forcing substitution. 

Restrict the use of new tin for cast or wrought bronze. 

Adapt bearings in new types of machinery and new 
models of old types to use lead-base Babbitt. 

Reduce the amount of tin allowed for solid tin tubes 
and avoid tin-foil for wrapping purposes. 

Eliminate tin for pewter and probably in galvanizing. 


Alloy Steels 


Despite the fact that in 1940 the production of alloy 
steels reached a new high at 4,965,887 net tons which 
was 7.41 per cent of the total steel made, also a new high, 
the 1941 record will probably not parallel or exceed these 
records. It is a foregone conclusion that the total alloy 
steel made this year will exceed that of last year by a 
substantial margin, but the percentage of the total may 
be less than in 1940 because of the larger relative expan- 
sion in the output of open-hearth and Bessemer steel. 


Steel and iron Foundries 


There has been a very slight decrease in the number of 
steel foundries in the United States since 1939. An analy- 
sis of the industry by Te Foundry shows that there are now 
298 steel foundries against 299 in 1939. 

In electric steel foundries there has been an expansion of 
2 or 217 as compared with 215 in 1939. 

There are now 3 more malleable iron foundries thay, 
there were in 1939 or 141 against 138 in 1939. 

A sharp decline has taken place in the number of gray 
iron foundries since 1939 or from 3,054 to 3,006, a 
of 48. 


loss 


More Foundries 


- 


There are 36 more foundries, ferrous and non-ferrous. 
in the United States now than 2 yrs. ago, or in 1939, ac- 
cording to a seasonal survey made by The Foundry. Cali- 
fornia leads with an increase of 28 with Illinois second at 
16. The largest decrease was in New York, which lost 11 
foundries. 

Total foundries in this country in 1941 is 4,812 against 
4,776 in 1939. Canada has 447 or 10 less than in 1939 


Aluminum and Non-Ferrous Foundries 


There are now 45 more foundries making aluminum 
aluminum alloy castings than there were:in 1939 or 
174 in 1941 against 2,129—a natural development un 
present conditions. 

The expansion in the total number of non-ferrous { 
dries in the last 2 yrs. has been 51 or 2,798 in 194 
2,747 in 1939. 


To Conserve Manganese 


Among certain suggestions for conserving mangan 
the steel industry, made by Dr. R. R. Sayres, direct: 
the U.S. Bureau of Mines, the following may be 
tioned: 

1. Make certain that the steel does not contain 
manganese than necessary for the purpose for which 
to be used. 

2. Substitution of alloys containing less manganes 
those containing more—spiegeleisen for ferromanganes: 

3. Substitution of other deoxidizing agents such as zircon 
ium and titanium. 

4. Use of furnace procedures designed to yield a high 
residual manganese metal at the end of the heat. 


Rail Testing 


The testing of rails by the Sperry method continues to 
expand. In 1940 over. 102,880 track miles were tested as 
against about 82,000 in 1939. Eleven years ago or in 
1930 the track miles so tested were only 30,000. 

In 1940, Sperry detector cars located over 52,000 de- 
fective rails or approximately 4,000 more than in any 
previous year. 


Alaskan Strategic Metals 


The U. S. Geological Survey has perfected plans for the 
intensive exploration of minerals in Alaska which may 
contain workable proportions of the strategic metals—tin, 
nickel, chromium and mercury. Some of this is a com 
tinuance of earlier searches—both tin and chromium ores 
have been found but not fully explored. 

(Additional “Trends” on page 396) 
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(}H HOF LOAD STRENGTH 


Ability to withstand heavy loads and high The combination of HOT STRENGTH 


stresses without deformation . . . when d light weieht ts for the long and 
HOT ... is an outstanding characteristic ane So Wren See 


of B&W Insulating Firebrick. efficient service life of B&W Insulating 


Cold crushing strength is not enough. Firebrick. 


It is HOT LOAD strength . . . stability 
under actual furnace operating conditions Details are given in Bulletin R-2-G, 


that is important. which will be gladly sent upon request. 
R-131 


THE BABCOCK & WILCOX COMPANY Refractories Division 85 Liberty Street, New York, N. Y. 
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